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IMNOACHUTEJIBHASA 3AIIMCKA

VY4eOHblil Kypc «Anredpa W Hayajla MaTeMaTHYECKOrO aHaJM3a» SIBJISETCS
OHUM M3 Hauboyiee 3HAYMMBIX B MPOTrpamMMe CpPEeIHEro oOIero oOpa3oBaHMI,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH O0ECHeYMBAET MHCTPYMEHTAIbHYIO 0a3y s
M3Y4YEHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroil CTOPOHBI, (popMUpyET
JIOTMYECKOe U aOCTPAKTHOE MBIIIEHUE 00y4YarolUXCsl Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOCHUS MH(OPMATUKU, OOIIECTBO3HAHNUS, UICTOPUH, CIOBECHOCTU U JIPYTUX
JUCHUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarouiuecs OBJIaJIeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, Kotopas (OpMyJIupyeT CBOHU
JOCTUXKEHUS B MaTeMaTH4yeckou popme.

VY4eOHblil Kypc anreOpbl M Hayal MAaTeMaTHYECKOTOo aHaln3a 3aKiaJ(bIBacT
OCHOBY JIJISI YCIICIIHOTO OBJIQJICHUsI 3aKOHaMu (DU3UKH, XUMHH, OUOJIOTHH,
NOHUMAaHUsI OCHOBHBIX TEHJICHIIMHA pa3BUTHS SIKOHOMHUKHU U OOUIECTBEHHOM XKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIIONb30BaTh UX AJIA JajbHeHIiero oOpa3oBaHus U B
MMOBCEJHEBHOM XMU3HU. B TO ke Bpems oBnageHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSMHU anreOpbl M MaTeMaTHYeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKJECHHSI C IOMOIIBIO MHIYKIUU U PacCykaarh NEAYKTUBHO, HCIIOJIb30BaTh
00001IIeHNe W KOHKpPETU3allMio, a0CTparupoBaHME M aHAIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIILJICHUE.

B xone usyuenus ydeOHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHaJM3a» oO0ydYaroluecs MOJIy4yaloT HOBBIM ONBIT pEIICHUs NMPUKIAAHBIX 3ajad,
CaMOCTOATENBHOIO MOCTPOEHUSI MaTeMaTUYECKUX MOJENIEH pealIbHbIX CUTYallUi,
UHTEPHPETALUUU  TOJYYEHHBIX  pElIeHUuH, 3HAKOMATCA C  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJE, HAyKe U HCKYCCTBE, C
BBIIAOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblll Kypc 00JIaJaeT 3HAYUTENbHBIM BOCHHMTATEIbHBIM IMOTEHIIMAIIOM,
KOTOpBI pealn3yeTrcss Kak 4Yepe3 Y4YeOHbld Marepuain, CIocoOCTBYIOIINMA
(OpMUPOBAaHNIO HAYYHOI'O MMPOBO33PEHMSI, TaK U Yepe3 CHeUUPHUKY y4uyeOHOH
JESTENIbHOCTH, TpeOyoleld MpOJODKUTENBHON  KOHLEHTPAllMM BHUMAaHMUS,
CaMOCTOATENbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 ITOJYUYEHHBIN pe3yJIbTar.

B ocHoBe MeTouku 00ydyeHus ajnreOpe U Hayajiam MaTeMaTHYecKOro aHaan3a
JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEHMUSL.

B ctpykType yuebHOro Kypca «Asredpa u Hayajla MaTeMaTHUYECKOIO aHATTN3a»
BBIJICJIEHBl  CIIEAYIOUIME COAEpP)KAaTEIbHO-METOAuYEeCKHe JHHMM: «Yucna w
BBIYMCIICHUSY, «DYHKIMU U rpapukn», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHaiu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJIEP/KATENbHO-METOUUYECKHE JIMHUM H3Y4aroTCsl Ha NPOTSKEHUM JBYX JIET



oOy4eHust Ha YPOBHE CpETHEro 0011Iero oopa3oBaHusi, ECTECTBEHHO JTOMOIHSS IPYT
Jpyra ¥ MOCTEMEHHO HACHIIAACh HOBBIMH TEMaMU U pasjesiamMu. J[aHHbIA yueOHbIi
KypC SIBISIETCS MHTETPATHUBHBIM, IOCKOJbKY OOBEIUHSET B ceOe CcojliepKaHue
HECKOJbKMX MaTeMaTHUYeCKUX JUCUUILUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUM aHAIIU3, TEOPUSI MHOXKECTB, MaTeMaTuueckas joruka u apyrue. [1o
Mepe TOro Kak 00ydaromuecs OBJIaJeBalOT BCE O0Jee MUPOKUM MaTEMAaTHIECKUM
ammapaToM, y HUX IMOCJIEI0BATEIbHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYyI0 MOJIeJIb peaJbHOW CUTYyalluM, MPUMEHSATH 3HAHWUS,
MOJIyYeHHBIE TPU HU3YYCHUH Y4eOHOro Kypca, ISl pPEIICHUS CaMOCTOSTEIBHO
chopMyIHMpOBAaHHON MaTeMaTHYSCKOW 3aJayd, a 3aTeM HHTEPIPETHPOBATH CBOMU
OTBET.

ConepxarenbHO-MeTOIMYeCKas JUHUS «Yuciaa W BBIYMCICHUS» 3aBEpIIACT
dbopMUpOBaHKE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo Ha YPOBHE OCHOBHOTO 001ero oopasoBanusa. Ha ypoBHe cpeanero odiero
oOpa3zoBaHusi oco0oe BHHMaHHE ynenserca (OPMHUPOBAHUIO  HABBIKOB
pallMOHAJIBHBIX BBIYMCIICHUHM, BKIIIOYAIOIIUX B CEOS MCIOJIb30BAHHE PA3IMYHBIX
dbopM 3amucu yucia, YMEHUE JeNaTh NPUKUIKY, BBITOJHATH MPUOIMKEHHbBIE
BBIYMCIICHUS], OLICHMBATh UYMCJIOBBIC BBIpAXKEHUSA, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYalOIIMMCS MHOXECTBAa HAaTypaJbHbIX, IIEJIbIX,
pallMOHAJIBHBIX W JICHUCTBUTENIBHBIX  YHUCET  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUJIEKCHBIX ~4Hcell. B KakaoM #3 3TUX MHOXKECTB pPaccMaTpUBAIOTCA
CBOMCTBEHHbIE €My crelnu(uueckiue 3aJadyd W Omepaluu: JeJleHHe Halenlo,
ONEPUPOBAHUE OCTATKAMU HA MHOXECTBE IEJbIX YHCEN, OCOOBbIE CBOWCTBA
pallMOHANIBHBIX U UPPALMOHAIBHBIX YHCEI, apUu(PMETUUECKUE OIEepallii, a TAKXKe
U3BJICYCHUE KOPHS HATYypaJIbHOM CTEMEHM Ha MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTebHOMY pPACIIMPEHUIO KPyra HCIOJIb3YEMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH HUX NMPUMEHEHHUsS JUISl PEHICHHS Pa3IMYHBIX 3aj]a4
dbopMupyeTCST TTPEACTABIICHHE O €IMHCTBE MAaTEMAaTHKH KaK HAyKd U €€ POl B
MOCTPOCHUU MOJIEIEH pealbHOr0 MHpPA, MIUPOKO HCMOJB3YIOTCS O0000IIeHUE W
KOHKpEeTU3aIusl.

JIunust «YpaBHEHUSI U HEPABEHCTBA» pPEANM3YyETCSd Ha MPOTSHKEHUU BCETO
oOyueHHs Ha ypOBHE CpeaHero oOIIero o0pa3oBaHMSs, IMOCKOJIBKY B KaXIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a7ad. B
pesyibTaTe O0OydYaroniuecs OBJAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
paIMOHANBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTEeIbHBIX, JIOTApUPMUICCKUX |
TPUTOHOMETPUYECKUX YpaBHEHUN, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
cojepkamux napamerpnl. [logydeHHBIE yMEHHUS HIMPOKO HCHOJIB3YIOTCS TpHU
UCCJIeIOBAHUM (DYHKIMI C MOMOIIBIO MPOU3BOJHOM, PU PEIICHUH MPUKIIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXXJEHWE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (DYHKIIHH.



JlanHasi copepKaTenbHas JIMHUS BKIIIOYaeT B ce0sl Takke (HOpMUPOBAHUE YMEHHIA
BBIMIONHATE  pacuy€Tel 1Mo  ¢opMmyiaMm, MNpeoOpa3oBaHHs  palOHAJIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAXKEHUH, a TaKKe BBIPAKEHUI,
COJIepKallNX CTENeHu M Jjorapudmel. brarogaps usyueHuro anreOpanyeckoro
MaTepuaia IpOUCXOAMT JAajbHEIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILIUICHUS 00y4arommxcs, (GOpMUPYIOTCS HaBBIKA JEAYKTUBHBIX PACCYXIACHHM,
paboTel C CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCMMOCTEN B BUJIE paBEHCTB U HEPABEHCTB. AlreOpa npennaraet 3ppexkTuBHbIC
UHCTPYMEHTBI JUI pELICHUs NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3azady,
HarJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK 3bIKa HAYKH.

CopnepxarenpHo-MeToauyeckasd JMHUAS «DyHKUMM W rpapuku» TECHO
HEepeneTaeTcsd ¢ APYTMMH JIMHUSAMHU y4eOHOro Kypca, NMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIEN0BATEIBHOCTh N3yUeHUs MaTepruaia. M3ydeHne cTeneHHoOu,
MOKa3aTeNIbHOM, JIOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIHM, X CBONCTB
U rpaUKOB, UCIONb30BaHNE (PYHKUUN JJIA PELICHUs 3a]ad U3 JPYTruX y4eOHBIX
IPEIMETOB U PEANbHOW KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKHUM aHaJIU30M,
TaK U C pELICHHEM YypaBHEHUU M HepaBeHCTB. [Ipu 3TOM O0jbIIOE BHUMaHHE
ynensieTcs: pOpMHPOBAHUIO YMEHHUs BbIpakaTh (OpMyJIaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BETUYMHAMHU, HCCIEAOBAaTh MOJy4YeHHbIC (QYHKIHH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol cojiepKaTeIbHON JIMHUY HAIlEJIEH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, ITI03BOJIAIOIINX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMYNHAMHU B Pa3INIHON
dopme: aHaTUTHYECKOH, rpaduueckoil u cioBecHoM. Ero usyuenue crnocoOcTByer
Pa3BUTHIO ANTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHIO H
KOHKPETH3alluH, UCII0JIb30BAHUIO aHATIOTUH.

CopnepxarenpHad JmHAs «Hadama maremMaTM4ecKoro aHaiau3a» I103BOJISET
CYILLIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTH4YECKUX, TaK M MPUKIAAHBIX 3a7ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKyd  CIOXKHBIX (YHKIMHI, ONpEeAeNnsTh WX HauOOJbUINE W HAaWMEHbIIHE
3HAYEHHUSI, BBIYUCIATH IUIOWAAN (GUTYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH U
YCKOpEHMs IIpoleccoB. JlaHHas coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTH4YEeCKUX MOJENIE peaJbHbIX CHUTYalHu,
MO3BOJISIET HAXOIUTh HAWITYYIlIEE PEIEHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLUATILHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAaMM MATEMaTHYECKOrO0 aHalIu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIrO, (HOPMaIbHO-IOTMYECKOIO U KPEaTHUBHOIO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUA 3aKOHOB
MaTEMaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOydaronuecs y3HatT O BbIIAIOIIHUXCS
pe3yibTaTax, MOJYYEHHbIX B XOJI€ Pa3BUTHUS MAaTEMaTHKH Kak Hayku, U o0 X
aBTOPAX.



ConepxaTeabHO-MeTOANYECKas TUHUSA «MHOKECTBA U JIOTHMKa» BKJIIOYAET B
ceOs DIIEMEHTHl TEOPUM MHOXKECTB W MaTEMaTHYECKOW JIOTHKH. TeopeTHko-
MHO>KE€CTBEHHBIE TTPECTABIICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKH
U TpejaraloT HanOoJjiee YHUBEPCAIbHBIN S3BIK, OOBEAMHSIOMIUN BCE pas3ieiibl
MaTeMaTUKH M €€ NPWIOKEHHH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCLHUIUIMHBI U WX TPWIOKEHUS B eauHoe uenoe. [loatomy BaxkHO [atTh
BO3MOXHOCTh OOydYarOmIeMyCs TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BaTh €r0 JIJIsi BHIPAXKCHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKW KaK HAyKd CJeAyeT MPHU3HATh
CBOMCTBEHHYIO €W CTpOroctb OOOCHOBAaHHUW U CIIEJJOBAaHUE OIPEACIEHHBIM
MpaBWwaM  TOCTPOCHHS  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMHU
MaTeMaTUYECKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBbIIIJICHUS
00yJaromuXxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIUICHUSI.

B yuebHoMm Kypce «Auredpa M Hayala MAaTeMaTHYECKOrO AaHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPBIC MPHU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJICNICH pealbHbIX
CUTYyallui, HCCIICIOBAHHUS OTUX MOJICJICH C TIOMOINBIO almapara ajareopsl U
MaTeMaTU4YEeCKOro aHaju3a, WHTEpPHpEeTallid IMOJYy4YeHHBIX pe3yJbTaroB. Takue
3a/1aHus BIUIETEHBI B KOXKIBIN U3 pa3/iejoB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHual
y4eOHOro Kypca IIMPOKO HCIONB3YETCS IS peIlIeHUs MPUKIaAHBIX 3axad. [lpwu
pelieHnH  peajdbHbIX  NPAKTHYECKUX  3a7ad  OOydaroIuecs  pa3BHBAIOT
HaOIIOaTEIPHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
HCTIONIb30BaTh  aHAJOTHI0, 00001aTh W KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a7ad
OpraHMU3yeTCs B MPOIECCEe U3YUCHHUS BCEX TeM yUueOHOro Kypca «Anredpa v Havasia
MaTEeMaTHICCKOTO aHAIM3ay.

Ha wusydenne ydeOHOro Kypca «Anredpa M Hayajga MaTeMaTUYECKOTO
aHanuzay» oTBoauTcsa 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kyacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYUYEHUA
10 KJIACC

Yuciia ¥ BBIYUCICHUSA

Panmonaneupie uyncia. OOBIKHOBEHHbBIE M JECATHYHBIE JIPOOH, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue apodu. IlpuMeHneHune npobOeil M MPOLEHTOB s
pelLIeHus IPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPACICH 3HAHUHN U PEaIbHOM KU3HMU.

JlencTBUTENbHBIE YHMCIIA. PaluoHalbHBIE W UPPALMOHAIBHBIC YHCIIA.
Apudpmernueckue  onepalMd ¢ JIEHCTBUTENBHBIMH  yHclIaMu.  Moayib
JNEUCTBUTEIBHOTO YUCIIA U €ro cBoicTBa. [IpnOnmk€HHbIE BBIYMCIICHHS, TPABHUIIA
OKpPYTJICHHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenslM ImokaszaresneM. buHoMm HerootoHa. Icnosb3oBanue
NOAXO0ALIeH (OPMBI 3aITUCH ACUCTBUTEIBHBIX YHCET AJISl PEIICHUS MPAKTUYECKUX
3a/1a4 U PEICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOW CTENEHU U €ro CBOMCTBA.

CreneHb ¢ panuMOHAJIBHBIM IIOKAa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CsoiictBa norapupma. Jlecaruunbie U HaTypalbHbIC
aorapupMsl.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHMsA-CIEACTBUA. HepaBeHCTBO,
pelLIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbI PELICHUS LENIbIX U APOOHO-PAMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOTOUWIEHBI OT OAHOM II€peMEHHOW. JleneHue MHOrowieHa Ha
MHOTrouJIeH ¢ ocTaTrkoM. Teopema bezy. MHorouneHs! ¢ eabMu KO3PUIIUEHTAMH.
Teopema Buera.

[IpeoOpa3zoBaHMs YUCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEIIEHU U KOPHHU.

NppannoHanbHbie YpaBHEHHS. OcHOBHBIE METO/bI peuieHus
UppALMOHAIBHBIX YPAaBHCHUN.

IToxa3aTenbHble ypaBHEHUs. OCHOBHBIE METOJbI PELICHMS I10Ka3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBanue BhIpaXXeHUH, COIEPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pelIeHuS
norapu(MUUECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIIBL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHENHBIX ypaBHEHUM. Marpuma CUCTEMBbI JIMHEHHBIX
ypaBHeHu#. Onpenenuresib MaTPUIbI 2X2, er0 reOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYEHUs, NPUMEHECHHUE ONPENEINUTENS I PEUICHUS CHCTEMBI
JUHEWHBIX YypaBHEHMI. PellleHne NPUKIAOHBIX 3a/7ad C MOMOIIBI CHCTEMBI
JVMHEWHBIX YpaBHEHUN. McciaeqoBanue NOCTPOCHHOW MOJEIN C IMTOMOIIBI0 MaTpUII
U OIIPENICIIUTENEH.

[ToctpoeHne maremMaTUYECKUX MOJAENEH pPEATbHOM CUTyallUM C MOMOUIBIO
YPaBHEHUII U HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHMI M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ1a4 ¥ 3a/1a4 U3 pa3InuHbIX 00JacTeil HAyKHU U pealbHOM KU3HU.

DYyHKIUU U TPaPUKHU

@yHKIUA, crnocoObl 3agaHusl (QyHKOUMU. B3auMHO o0O0paTHblE (QYHKIUU.
Komnozumms ¢yukmui. I'paduk QyHkumm. iaeMeHTapHble TpeoOpa3oBaHUs
rpadukoB QYHKITUH.

OO6nacth ompeneneHrus U MHOXKECTBO 3HaueHui (pyukmmu. Hymm ¢yHKIumu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. YETHbIE M HeuéTHbIe PyHKIMU. [lepuonnueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTH (GYHKUHUHA. MakCUMyMbl U MHHUMYMBbI
¢bynkuuu. Hanbosnbiiiee u HauMeHblee 3HaueHus: QyHKIIMHU HAa POMEXKYTKE.

Jluneiinasi, KBaapatuyHas W ApOOHO-TMHEWHAs (QPYHKIUU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPadUKOB.

CrenenHast QyHKIMSI C HATYpaJIbHBIM U LIEJbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-0ii CTEMEHU KaK GyHKIIMKA 0OpaTHOM CTEIeHU
C HaTypaJbHBIM [10Ka3aTEeJIEM.

[TokazaTenbHass u Jorapupmuueckas (yHKIHHM, UX CBOWCTBA U TpaduKu.
Hcnonbs3oBanue rpa@ukoB GyHKIMA 17151 pelieHrs YpaBHEHUH.

Tpuronomerpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKUX
(YHKIMI1 4UCIOBOTO apryMeHTa.

QOYyHKIMOHAIBHBIE 3aBUCHMOCTH B pEANBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmareMaTH4ecKOro aHajamnsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IIOCICHOBaTeIbHOCTEH. MeTon
MaTeMaTU4YECKOU MHAYKIIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE IIOCIIEI0BATEILHOCTH.
Hcropusi BOBHUKHOBEHUSI MAaT€MAaTHUYECKOrO0 aHallu3a KaK aHaiau3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpuueckas mnporpeccuu. beckoneuHo yObiBaroras
reoMerpuueckas mporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKOM
IIporpeccuu. JINHENHbIA U 3KCIIOHEHIIMAIBHBIA pocT. Hucio e. DopMya Ci10KHbBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCHMM IS PEIICHUS peajbHbIX —3a/1ad
INPUKIIATHOTO XapaKTepa.



HemnpepsiBHble GyHKIME W WX CBOWCTBA. TOUYKM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkiuil. CBoiicTBa (QyHKUMN HENpPEpHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB [UIS PEIICHUS HEpaBeHCTB. lIpruMeHeHHe CBOWCTB HENPEPBIBHBIX
(GYHKIMI 7151 penieHus 3a4a4.

IlepBas u BrOpas npousBoAHble pyHKIMU. OnpeneneHue, reoOMeTpUIecKUi 1
(Gu3nyeCKuit CMBICI IPOU3BOAHOMN. Y paBHEHHE KacaTebHOU K rpa@uKy QyHKIHH.

[Ipou3BogHbie  3neMeHTapHbIXx  QyHKuumid.  [IpousBoaHass ~ CyMMBbl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OIepaln¥ HaJ MHOXKECTBAMM M HX CBOWCTBA. Jlnarpammel
Oitnepa—Benna. [lpumeHeHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
ONMCAHUS PEAIBHBIX IIPOLECCOB M SIBICHMM, NP PEUICHUM 3aAad U3 APYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0OKa3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHUSI.

11 KJIACC

Yucia 1 BBIYMCIEHUSA

Harypanbuble u nenbie yucia. [IpumeHenrne npu3HaKoB JEIMMOCTH LEJBIX
yuces, HauOonbmil oOmuii nenurens (manee — HOJl) m HamMeHsblnee oOiee
kpatHoe (nanee — HOK), octaTkoB o moay:to, anroputma EBkimaa i pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHble uwncna. AnreOpaudeckas M TPUTOHOMETpUYECKas (HOpMBbI
3aMUCH KOMIUIEKCHOTO 4Hucia. ApudMeTrueckue orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn M3 KOMILUIEKCHOTO uucna. [Ipumenenue
KOMIUIEKCHBIX YUCEN JI pelieHns PU3NYeCKUX U Te€OMETPUUECKUX 3a/1au.

YpaBHeHHs] 1 HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIe/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTRA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHUH €  MOMOILIbBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. Perienne TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJ[bI PEIICHUS] TOKa3aTeNbHBIX U JOrapuMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/Ibl PEIICHUSI UPPAIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CUCTEM M COBOKYMHOCTEH palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3AaTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMH.



IIpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIIEHUI0 MaTEMaTHYECKUX
3a]a4 ¥ 3a7a4 U3 pa3IU4HbIX 00JacTell HAYKH U peajbHON KU3HU, HHTEPIpETaLns
MOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U Tpapuku

I'padux xommosunuu Qyskiuit. ['eomerpuyeckue oOpa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPJAMHATHOM MIIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, KX CBOMCTBA U IPaPUKH.

['paduueckue Meroawl pelieHUs ypaBHEHUN U HepaBeHCTB. | 'paduueckue
METObI PELICHHS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB QYHKUMHA [UIsI HMCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IPU PEIICHUH 3aJad U3 JAPYrHMX y4eOHBIX
IPEAMETOB U PEATIbHON KU3HHU.

Hayana maTreMaTH4eCKOIo aHAIN3a

[IpuMeHeHue MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxokaeHne HanOobIIero 1 HAaMMEHbILET0 3HaY€HU I HEMPEPhIBHOM
(YyHKUIHU Ha OTPE3KE.

IIpuMeHeHHEe TPOW3BOMHON Ul HAXOXKICHUS HAWJIy4YIEero pELICHUus B
OPUKIAJAHBIX 3a]adax, JUIsl OIPEACIICHHS CKOPOCTM U YCKOPEHMs Ipouecca,
3aaHHOTO (POopMyIOM Ml rpaduKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina HaxoxIeHUs TepBOOOPA3HBIX.

WNnTerpan. 'eomeTpuyeckuid cMbICII HHTErpaia. Beraucienue onpeaenéHHoro
uHTerpana no gopmyne Hetotona-JIeionuna.

[IpuMeHeHrne uWHTErpana s HAXOXKIEHHUS IUIOMIAAeH IUIOCKUX (uryp u
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumepnr pemenuit auddepeHnnanbHBIX  yYpaBHEHHN. Marematnueckoe
MOJIETTUPOBAHUE pPEATBHBIX MPOIECCOB C MOMOIIBI0 auddepeHantbHbIX
YPaBHEHHU.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYarOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUKUCKOTO 00IIECTBA, MPECTABICHUE O MATEMATHYECKUX
OCHOBax (PYHKIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MNPOUEAYP
rpaXJaHCKoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI U JIPyroe),  yMEHHue
B3aUMOJICHCTBOBAaTh C COIMAJIbHBIMA HHCTUTYTaMHU B COOTBETCTBHM C WX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakAaHCKOM HUJIEHTHUYHOCTH, YBAXKEHUS K
NPOILIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOILICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTe€MaTHUYE€CKOW IIKOJIBI,
WCIIONB30BAHUE OTUX JOCTHKEHUN B JPYrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHHUE JAYXOBHBIX LIEHHOCTEH POCCHUIMCKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUSI, 3TUUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPaKTHYECKUM
MPUMEHEHUEM JOCTHUKEHUN HAYKH U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OyAyIIEro;

4) 3cTEeTUYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs AICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, pELIEHUH, pacCyKI€HUI, BOCHPUUMYUBOCTD K
MaTEMAaTUYECKUM acCIleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh yYMEHUS TMPUMEHATh MAaTEeMATHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro u 0€30macHoro oopasa *HU3HU, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHasl pusuyeckas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIUTAHMS:

FOTOBHOCTh K TpYydy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpecC K
pasnuyHbiM  cpepaMm  NMpPodEeCCHOHAIBHOW  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ TPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeid mpodeccu U peaTu30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IJIaHBI,



FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YecKoMy  oOpa3oBaHUIO M
CaMOOOpa30BaHUI0 HAa MPOTSKEHUH BCEW MKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4aCTHUIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEMaTUUYECKOW HAPaBICHHOCTH;

7) IKOJIOTU4€CKOTr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYpPhl, TOHUMaHUE BJIUSHHS
COI[MAJIbHO-D)KOHOMUYECKUX TMPOIECCOB HAa COCTOSHUE MPUPOJHONU M COLUAIBHOU
Cpelbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOoOJIeM, OpUCHTAIUS
HAa TPUMCHEHHE MaTeMAaTH4YeCKUX 3HAHUW ISl pelleHus 3agad B o0JacTu
OKpYXarollel Cpeapl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUN ISl OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHON MPAKTHUKH, TOHUMAaHUE MaTeMaTHYeCKOM
HayKH Kak cepbl YCIOBEUECKOMN ACATEILHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISL pPa3BUTHUS LIUBUJIM3AINY, OBJIAJICHUE S3IKOM MAaTEMATHUKU U MaTEMaTUUYECKOM
KYJIbTYPOI KaKk CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISTH TPOCKTHYIO
U UCCJIE0BATENIBCKYIO AEATCIBbHOCTh MHANBUAYaAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE AeliCTBUSA

ba3oBrble jjornyeckue 1eicTBus:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbBIE NPU3HAKHM MaTEMaTUYECKHUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUA MEXAY NOHATUAMH, (POPMYJIHPOBATH
OIpesieNIeHUs MIOHATUM, YCTAaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(UKALINY,
OCHOBaHUs AJi1 00001EHUS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIN3a;

BOCIPUHUMATh,  (HOpPMYyIHpPOBaTH M  MNPeoOpa3OBbIBATh  CYXKACHHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISBIIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIONECHUAX M YTBEPXKACHUAX, MpeularaTb KPUTEpUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

JieNaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIFOUECHHM, YMO3AKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUIMI
(mpsIMBIE U OT MPOTUBHOI'0), BEICTPaUBaTh apPryMEHTALUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOJbI;

BBIOMpATh CMoco0 pelieHnus Yy4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB PELICHUS, BBIOMPATh HauboJIee MOAXOAAIMINN C Y4ETOM CAMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue AeHCTBHUA:



UCIIOJIB30BaTh BOMPOCHl KaK HCCIEN0BATEIbCKUA WHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (JOpPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro 00BEeKTa, SBICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMH;

CaMOCTOATENbHO (OPMYIMPOBATh OOOOLIEHUS W BHIBOJABI IO pe3yjbTaTam
IPOBENEHHOTO  HAOJIONEHMS, UCCIIEIOBAaHMS,  OICHUBAaTh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIFTaTOB, BEIBOJOB U 000OIICHU;

OPOTrHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOIECCa, a TAaKXKe BbIIBUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanmei:

BBISIBIISITh Je(UIIUTHI HH(POPMAIUK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BONIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH MH(DOPMAINIO PA3TUUYHBIX BUIOB U (hOpM
pEeACTABIICHUS;

CTPYKTYpUpOBaTh MH(OPMALMIO, NPEACTABIATh €€ B pa3iudHbIX (HopMax,
WTIOCTPUPOBATh Tpaduyecky;

OILICHUBATh HaJEXKHOCTh uHbopMaIu o CaMOCTOSATEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBepPcAJbHbIE yUyeOHble 1elCTBUS

OO1enne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXICHUS B COOTBETCTBUU C YCIOBHUIMHU U
HEJISIMUA OOIIEHUS, SICHO, TOUHO, TPAMOTHO BhIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THUChbMEHHBIX TEKCTax, JlaBaTh IIOACHEHUS II0 XOJy peIICHUus 3ajJa4H,
KOMMEHTHUPOBATH MOJYYEHHBII PEe3ybTaT;

B X0Ji€ 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
npoOJyieMbl, pelraeMoil 3ajayu, BBICKA3bIBaTh WJEW, HaIlleJeHHbIE Ha TIOHMCK
peleHusi, COMOCTARIATh CBOU CYXICHUS C CYXICHHSAMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KWBaTh Pa3M4Me W CXOJCTBO TMO3UIMNA, B KOPPEKTHOU ¢opme
bopMyJIUpPOBATH PA3HOTIIIACHS, CBOU BO3PAKECHMUS;

MPEACTABIATh PE3YJAbTATHl PEIIeHUs 3aJlaud, dKCIIEPUMEHTa, UCCIICIOBaHMS,
IIPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajaad
MpPE3EHTAllMd U OCOOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eficCTBHUSA
Camoopranusauus:



COCTaBJISITH IJIaH, AJITOPUTM PEIICHUs 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUNA ¢ YIETOM HOBOM HH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII HHTEJJIEKT:

BJQJeTh  HABBIKAMHM  TIO3HABATENHHON  pedIeKCHMU  KaK  OCO3HAHHS
COBEPIIIAEMbIX JEUCTBUN W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIIAJIECTh
crocobamMu CaMOIMpPOBEPKH, CAMOKOHTPOJIA TMpoIecca W pe3yibTaTa pelieHus
MaTeMaTUYECKOH 3a/1au;

IPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH MIPH PEIICHUU 3aJ1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX,
HalICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHXKEHUS WJIM HEIOCTUKEHUSI PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAsl 1eITEJIbHOCTD:

MOHMMAaTh M HCIIOJL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHIAWBUIYJTbHON
paboThl TpU peHIeHUWH Y4YeOHBIX 3aJay, TMPUHUMATh 1eJb COBMECTHOM
JeSTEIBbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pabOThI, pacmpeneisTh
BUJIBI PabOT, JOTOBAPUBATHCS, 00CYXKAATh MIPOIIECC U PE3yIbTaT PaboThl, 00001IATH
MHCHHUS HECKOJIBKHUX JIO/ICH;

y4acTBOBaTh B TPyNNOBBIX (opmax padoThl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbID» H UHBIE), BHITIOIHATH CBOIO YaCTh pabOTHl 1 KOOPAUHUPOBATH
CBOU JICUCTBUS C IPYTMMH UJI€HAMH KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B 0OmuWiA TPOAYKT TIO KpHUTEPHUSM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMHU
B3aUMOJIEUCTBUSI.

INPEJMETHBIE PE3YJ/IbTATDBI

K konmy oOyuenus B 10 kuacce oOyyaroumiuiicss HOJYy4YUT CIEAYIOLINE
OpeIMETHBIE Pe3yJbTaThl IO OTIAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOIO
Kypca «Aredpa 1 Hayajla MaTeMaTHYECKOro aHAITU3 !

Yucia 1 BBIYMCICHUA:

CBOOOZHO ONEpPUPOBATh MOHATUSIMM: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoauueckas ApoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHCIIO, MHOECTBa
PALMOHAIIBHBIX U JCHCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIIBHOTO YUCIA;

OPUMEHATh JpoOM M MPOLEHTHl JUIsl PEIICHHs NPUKIAAHBIX 3a4ad W3
PAa3JIUYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU;

OPUMEHSTh NPUOIMKEHHBIE BBIYUCICHUS, ITpaBUla OKPYTIICHUS], IPUKUIIKY U
OLICHKY pe3yJIbTAaTa BBIYUCIICHUM;



CBOOOJHO ONEpUpOBaTh IOHATUEM: CTENEHb C ILEJIbIM IOKa3aTelieM,
WCIIOTh30BaTh MOIXOANTYI0 (POpMY 3amucH AEHCTBUTEIBHBIX YUCEN JJI PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JTaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETUUYECKUNA KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEpUPOBATH MOHATHEM: CTENIEHb C PallMOHAIBHBIM IT0KA3aTENIEM;

CBOOO/JIHO OIEPUPOBATH MOHATUSAMHU: JIOrapudM YHCIa, JECITUUYHBIE WU
HaTypaJbHbIE JIOTapu(PMBbIL;

CBOOOJTHO ONEPUPOBATH MOHSATHUSIMHU: CHUHYC, KOCUHYC, TAaHI'€HC, KOTAHTEHC
YUCIJIOBOTO apryMEHTa;

ONEpPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHUHYC M apKTAHT€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO,
PaBHOCWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

NPUMEHSTh Pa3JIMUHbIE METOJbl PEIICHHUS palMOHAIBHBIX M JAPOOHO-
palMOHAJIBHBIX YpPAaBHEHUM, MPUMEHATh METOJ HHTEPBAJIOB [JIsl PELICHHS
HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOT'OYJIEH C LIEJIbIMU KO3 dUlIEHTaM1, KOPHU MHOTOWJICHA, PUMEHSTD JIeJICHUE
MHOT'OYJIEHa Ha MHOTOYJIEH C OcTaTkoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CBOOOJHO OMNEpPUPOBATHh TMOHATHSIMHU: CHUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpuIla, ONPEACTUTENIb MATpPUllbl 2 X 2 W €ro TEOMETPUYECKUN CMBICIH,
UCIIOJIB30BaTh CBOMCTBA ONpENENUTENA 2 X 2 sl BBIYMCIEHUS €ro 3HA4YCHUs,
OPUMEHATh ONPEACIUTENN IS PEUIEHUS] CUCTEMbl JIMHEWHBIX YpaBHEHH,
MOJIETUPOBATh PEabHbIE CUTyalluU C MTOMOIIbIO CUCTEMBI JIMHEHHBIX YPaBHEHU,
HCCIIEIOBATh IOCTPOEHHBIE MOJENM C TMOMOIIBID MATpPULl U ONPEACIIUTENEH,
WHTEPIPETUPOBATH MTOJTYYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMH [UJIsi MPeoOpa3oBaHUS
BBIPAKECHU;

BBITIOJTHSTH MPE0OPa30BaHUS YUCIOBBIX BBIPAYKEHUM, COJIEPIKAIIUX CTEIEHHU C
pPalMOHAIIBHBIM I10KA3aTENEM;

UCII0JIb30BaTh CBOMCTBA norapudMoB TSt peoOpa3oBaHuUs
norapu(MUIECKUX BBIPKCHH;

CBOOOJHO OMEPUPOBATh MOHATHUAMH: HPpALMOHAIIbHBIC, TOKa3aTeIbHbIE U
aorapuMUYECKUe YPaBHEHHUS, HAXOIUTh UX PEIICHHS C TTIOMOIIBI0 PABHOCUIIBHBIX
NIEPEXO0/I0B WIIM OCYUIECTBIISASI IPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKUE HOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUN;

CBOOOZHO OMEpPUpPOBaTH TMOHSTHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXOoaumble  (OpMyJbl JUIsl  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHMUIA;

MOJIETTUPOBATh pealbHbIE CUTyallUd Ha $3bIKE aireOpbl, COCTaBISTH
BBIp@XCHUS, ypaBHEHWs, HEPaBEHCTBA MO YCIOBHIO 3a/layd, WCCIEA0BAThH
IIOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAHUEM allllapara aiareopsbl.

DOyHKUMHA U TpaduKu:

CcBOOOJHO OMEPUPOBATH MOHATHAMH: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aMMHO OOpaTHble (YHKUUH, KOMIO3WMUUA (yHKUMHA, Tpaduk Q(yHKIHH,
BBINOJIHATH 3JIEMEHTApHbIE TPe0Opa3oBaHus rpadUKoB PyHKLINIT;

CBOOOZIHO OINEpUPOBATh MOHATUSIMU: O0JIACTH ONpPEAENICHUS U MHOMXKECTBO
3HaYeHUH QPYHKIMH, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOZHO OMEpUpOBATh TMOHATUSAMHU: YETHBIE W HEYETHbIE (QYHKIUH,
nepuoandeckre QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIH, MAaKCUMyMbI U
MUHUMYMbl (yHKLIMH, HaumOojbllee M HauMEHbIllee 3HaueHue (QyHKUUM Ha
IPOMEXKYTKE;

cBOOOHO OTEpPUPOBATH MOHATUSIMU: CTEMEHHAs! QYHKIMS C HATYPAJTbHBIM U
[ENBIM TTOKa3zarenaeM, rpaduk CTEeNeHHOW (YHKIMH C HATYpPaJIbHBIM W IEJIBIM
nokazarenemM, rpaguk KOpHs n-Oi CTeNneHHW Kak (PyHKUHH OOpaTHOW CTENEHU ¢
HaTYpaJIbHBIM ITOKa3aTeleM;

OTIEpUPOBATh TOHATHSIMU: JMHEHHAs, KBaApaTU4YHAs U JPOOHO-THHEHHas
(YHKITUH, BBITIOTHATH JIEMEHTAPHOE UCCIIE0BAHNE U TIOCTPOCHHUE UX TPaPUKOB;

CBOOOZHO OIEpUPOBaATh IMOHATUSAMH: IOKa3aTelbHas M Jiorapu@muueckas
byHKIIMMU, UX CBOMCTBA W TpaduKH, HCIOJIB30BaTh WX TpaduKH i pelieHUs
YpPaBHEHUM;

CcBOOOMHO OMNEpUpPOBATh MOHITUSAMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
OIpeziesIeHuE TPUTOHOMETPUUECKUX (PYHKIMI YHCIOBOIO apryMeEHTa;

UCIIONB30BaTh rpaduku (yHKIUH Ui HCCIEAOBAaHUSA TPOLIECCOB U
3aBHCHMOCTEH MpH pelIeHUH 3a]ad U3 JIPYruX Y4eOHBIX MPEAMETOB M PEaqbHOU
KU3HU, BBIpAXXaTh (DOpMyTaMH 3aBUCHIMOCTH MEXK/y BETMUYMHAMH,

Hauyana mareMaTH4ecKoro aHajmsa:

CcBOOOZHO OMEpUpPOBATh MOHATHAMH: apuPMeTHUecKas M TIeoMeTpHuYecKas
nporpeccusi, 06CKOHEYHO YOBIBAIOIIAsl T€OMETPUUECKAsT TIPOTPECCHS, TMHEUHBIN U
AKCIIOHEHIMATBHBINA POCT, (POpPMyITa CIOKHBIX MPOIIEHTOB, UMETh MIPEICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUU JJI PEIIEHUs pealibHbIX 3a/lay MPUKIATHOTO
XapakTepa,



CBOOOHO OMEPUPOBATH MOHATHIMHU: IOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATEIBHOCTE, MOHOTOHHBIE M OrPaHUYEHHBIC IOCIJIEI0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKJICHHUS MATEMAaTHYECKOrO0 aHalM3a Kak aHaau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIIEPUPOBATH MOHATUSMHU: HETIPEPBIBHBIC (DYHKIIMH, TOUYKH pa3phiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKIHH;

CBOOOJIHO OIEpUpOBaTh MOHATHEM: (YHKILHS, HENpPEpbhIBHAs Ha OTPE3KE,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN JJIs pEIICHUS 3a/1a4;

CBOOOJTHO OINEpupoBaTh TOHATHSIMU: TIepBas U BTOpas MPOU3BOIHbBIC
GyHKIMH, KacaTeabHas K rpaduKy QyHKIINH,

BBIYHCIIATH TPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOIO U KOMIIO3ULUU
IBYX (PYHKIUH, 3HATh IPOU3BOAHBIC AIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUU CMBICI TPOU3BOIHON s
pelieHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSMHU:  MHOXECTBO, OINEpaluud  HaJ
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl OMMCAaHUs pPEeaIbHbIX
IPOLIECCOB U SABJICHUM, IPU PELIEHUU 33]a4 U3 APYIHX y4eOHBIX IPEAMETOB;

CBOOOJHO OIEpUPOBATH MOHATHUSIMU: OIPEIEICHHE, TeOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTEeMAaTHUYECKOr0 00BEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy o0yuenuss B 11 kiacce oOydaromuics MOIYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YJbTaThl O OTACIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayalla MATEMaTUYECKOTIO aHATTU3a:

Yucia 1 BBIYUCICHUSA:

CBOOOJIHO ONIEPUPOBATH NOHATHIMU: HATYPAIBHOE U LIETIO€ YK CIIO, MHOXKECTBA
HATypaJIbHbIX U LEIBIX YUCEN, UCIIOIb30BaTh NPU3HAKN JEIUMOCTH LIENBIX YHCEL,
HOJl nu HOK HarypanpHbBIX 4Yucen IS pElICHUs 3a7ad, NMPUMEHSATh aJrOpUTM
EBxnuna;

CBOOOJHO OIEpPUPOBATH IOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJITHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMITJIEKCHBIX YHCENI, MPEJCTABIATh KOMIUIEKCHBIE YHClia B anredpandecko u
TPUTOHOMETPHUUECKO (popme, BBIMOIHATH apu(PMETUUYECKUE OMepaluil ¢ HUMU U
U300pakaTh Ha KOOPJAMHATHOM TJIOCKOCTH.

YpaBHeHHUs] 1 HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHATHSMHU: HpPpalMOHAIbHBIC, IOKA3aTEIbHbIE W
jJorapuMHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEIIEHUS C TOMOIIbBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBIATH OTOOp KOpPHEM TMpU PELIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO ONEPUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh HEoOXoAuMble  (OpPMyJNIBI I PEIIEHHS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO OIEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CHCTEMBI-CIICICTBUSA, HAXOAUTH PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIbHBIX, UPPALNOHAIBHBIX, ITIOKA3aTEIbHBIX U
norapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemark palMOHAJIbHBIE, UPPALHOHAJIBHBIE, IIOKa3aTeJIbHbIE,
jJorapuMUUecKue U  TPUTOHOMETPUYECKHE ypaBHEHUS U  HEpaBEHCTBA,
COJZIEpIKaIlle MOTYJIM U TapaMeTpBI;

OPUMEHSATH TpaduyuecKre METOAbI AJI PEIICHUs] YPaBHEHUN U HEPAaBEHCTB, a
TAKKE 3a/1a4 C IapaMeTPaMH;

MOJICIMPOBaTh pealibHble CHUTYyallud Ha S3bIKe aiureOpbl, COCTaBIATH
BBIPQ)KCHUS, YPABHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3a/ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIEIM C MCHOJb30BAHMEM ammapara aireopsl,
MHTEPHPETUPOBATh NIOJIYYCHHBIN PE3YNIbTAT.

DOYyHKIUHN U TPAPUKHU:

CTPOUTh TpaUKKM KOMIO3ULUMU (PYHKUHUA C TOMOUIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUU ABYX (DYHKIIMIA;

CTPOUTH F€OMETPUUYECKHE 00pa3bl ypaBHEHU U HEPABEHCTB HA KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMU: TPaPUKH TPUTOHOMETPUUECKUX
byHKIUi;

OPUMEHATh (QYHKIUM Ui MOJCJIMPOBAHMS U HCCIENOBAaHUS pEaJIbHBIX
IIPOLIECCOB.

Hauvana mareMaTu4eckoro anajimusa:

UCIIOJI30BaTh MPOU3BOJHYIO JJIsl HCCIE0BaHUs (YHKIUNA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXoAUTh HauOoJblllee U HaUMEHbIIee 3HaUeHUsl PYHKIIMH HEPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIYyYIIErO PELICHUS B
IPUKJIAIHBIX, B TOM YUCJIE COLUAIBHO-)KOHOMUYECKUX, 3a1a4ax, JUIsl OIIPEIEICHUs
CKOPOCTH U YCKOPEHUs IpoLecca, 3aJaHHOr0 GopMyJIoi UK rpauKom;



CBOOOJHO OMEpPHPOBATH TOHATHUSMHU: TIEPBOOOpa3Has, OIpeAcIEHHBIN
MHTErpaji, HaxXOAWTb MNEPBOOOpa3Hble 3JIEMEHTAPHBIX (QPYHKUMA U BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlenonuna;

HaXOJUTh IJIOLIA/IU TUIOCKUX (GUTYP U 0OBEMBI TEJI C TOMOUIBIO MHTETpaa;

UMETh NPEJCTaBICHUE O MaTeMAaTUYECKOM MOJECIMPOBAHUM Ha IpPUMEPE
coctaBieHus U epeHuanbHbIX YpaBHEHUH;

pelath MPUKIAJHbIE 33Ja4d, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeCTBAMU MaTEeMaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuuvecTBO yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposbie)
KonTtpoabubie | IlpakTHueckue
n/n NporpamMMmbl Bcero o0pa3oBaTeJbHbIEC
padoTbI padoTbI
pecypcsl
MHO0X€eCTBO IEHCTBUTENIbHBIX YHCET.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
YpaBHEHUU
) Oynkuuu u rpaduku. CreneHHas GyHKIHS C 12 )
LEJIBIM MOKa3aTeseM
3 Apudmerndecknii KOpeHb N-0i CTETICHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [ToxazarenpHas ¢pynkius. [lokasarenpHbie 10 )
ypaBHEHUS
5 Jlorapudmuueckast GyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomMeTpu4ecKre BEIPAKEHHS U ” 1
ypaBHEHUS
IlocnenoBaTebHOCTH U IPOrPECCUM 10 1
HenpepsiBable hynkmum. [IponsBoaHas 20 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3ATIHS 5 )
3HaHUMI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuyecTBo yacos JIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/m NpPOrpaMMbl Bcero Konrpoapurrie | Mpakrutecikne o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanue QyHKIHNA C TTOMOIIBIO ” 1
IIPOU3BOJHON
2 [TepBooOpa3Has u HHTETpaT 12 1
3 ['paduku TpUrOHOMETPHUECKUX ()YHKITHIA. 14 1
TpuroHomeTpuyecKkre HEPaBEHCTBA
4 HppannoHanbHble, TOKa3aTeNbHbIE U 24 1
norapupMUUEcKrue HEpaBeHCTBA
KommuiekcHele uncia 10 1
HatypaibHble u niensle yucia 10 1
CucTeMbl pallMOHAJIBHBIX, UPPALIMOHATIBHBIX
7 MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUI
8 3aznauu ¢ nmapameTpaMu 16 |
9 [ToBTOpEeHHE, 06001IEHNE, CUCTEMATH3ATIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

KoandecTBo 4yacos

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
HU3yYeHus!

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTebHbIE

pecypcebl

MHO)KGCTBO, OoIIcpanuu HaaQ
MHO’KECTBAMHU M UX CBOMCTBA

Huarpammel Ditnepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-
MHOXXCCTBCHHOTI'O aImapara IJisi peuICHUA
3aaa4

P allMOHAJIbHBIC YK CJIa. OOBIKHOBEHHEIC U
JACCATUYIHBIC I[pO6I/I, IMPOLICHTEI,
OeCKOHEUHbIE MNEPUOANICCKUC ,Z[pO6I/I

Pammonaneabie uncia. OOBIKHOBEHHBIE U
JECSTUYHBIE IPOOH, MPOIICHTHI,
OecKOHEUYHbIE TIEPUOANUYECKUE APOOH

[Ipumenenue npoOeii U MPOLICHTOB IS
pCHIeHI/ISI HpI/IKJ'IaI[HI)IX 3a1a4

[Tpumenenue apob6eii U IPOIEHTOB IS
pELIEHMs TPUKIIAIHBIX 3a/1a4

JleificTBuTeNbHBIC Yncia. PanimonanbabIe U
UppalMOHAIIbHBIE YHCIIa

Apudmerndeckne onepanuu ¢
JIeHCTBUTEIBHBIMH YHCIAMU




10

Monynp 1eMCTBUTENBHOTO YHACIIA U €TI0
CBONCTBA

11

[TpubnmkEHHBIE BHIYUCICHUS, PABUIIA
OKpPYTJICHUS, IPUKNJIKA U OLEHKA
pe3yyibTaTa BHIYMCICHHI

12

OCHOBHBIE METO/IbI PEILIEHUS LENbIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-paIlMOHATIBHBIX YPAaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PEIIECHUS LENBIX U
JIPOOHO-pAllMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHorowwieHsl OT OAHON NEPEMEHHOM.
[lenenue MHOTOWwIeHa Ha MHOT'OUJIEH C
octatkom. Teopema be3y

16

MHOTO4JIEHBI C TeTBIMH
koddunmentamu. Teopema Buera

17

Peuienue cuctem TMHEHHBIX YpaBHEHH

18

Pemenne cucrem JIMHEWHBIX YPaBHEHUN

19

Martpuna CuCTEMBI JIMHEUHBIX YPABHEHUM.
Onpenenuresib MaTPUIBI 2X2, €T0
T€OMETPUYECKUIM CMBICI U CBOMCTBA;
BBIYKCIICHUE €0 3HAYCHUS

20

Onpenenuresib MaTpuLpl 2X2, €ro
T€OMETPUYECKUIN CMBICI U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUCHUS




21

IIpumeHeHne onpenennuTens A peleHus
CHCTEMBI JINHEMHBIX YPaBHEHUI

22

Peuienne npukiiagHpIX 3a/1a4 ¢ OMOILBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUU

23

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JIMHEMHBIX YPaBHEHUI

24

KoHnTtponbHas padoTta: "PamronansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHS, CIOCOOBI 3a1aHus (HYHKITUH.
B3aumuo o6paTHbie QyHKIUH.
Kommozurus ¢hyHKimii

26

I'paduk pyHKIMHU. DeMeHTapHbIE
npeoOpa3oBaHus rpapukoB GyHKINI

27

OO0nacTp onpeieTICHUs U MHOYKECTBO
3HaueHni PpyHkiuu. Hynmu hysakmmm.
[TpomMexyTKH 3HAK TOCTOSTHCTBA

28

YérHble U HEUETHBIC (PYHKIIUU.
[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HawuOonbIiee 1 HauMeHblIee 3HAYCHHUE
(GYHKLINU HAa IPOMEXYTKE

30

Jlunelinas, KBagpaTHuHas U IPOOHO-
JTUHEHHas PyHKIUH

31

DJIeMEHTapHOE UCCIEI0BAHNUE U
nocTpoeHue rpadukoB dTUX QyHKIUH




DJIeMEeHTapHOE UCCIICIOBAHNE U

32 .
NOCTpOeHHE TPaUKOB ITUX QYHKIHUH

1 CreneHs ¢ 1eqbIM N0Ka3areneM. buaom
HeroToHa

14 Crernens ¢ 1eNbIM N0Ka3zaTeneM. bunom
HeroTona
CrenenHast GyHKIUS C HATYpaJIbHBIM U

35 eNIBEIM NToKa3ateieM. E€ cBolicTBa u
rpadux

36 Konrponbnas padora: "CreneHHas
¢yukuus. E€ croiicTBa u rpapux"

37 ApudmeTrnaeckuii KOpeHb HATYypaTbHON
CTENEHU U €r0 CBOMCTBA

18 Apudmerndeckuii KOpeHb HaTYpaTbHON
CTEIEHHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMsI YUCIIOBBIX BBIPAXKEHUH,
COJIepKalUX CTENIEHN U KOPHU

40 [TpeoOpa3oBaHusl YUCIOBBIX BBIPAXKECHUH,
COZIepIKalUX CTENIEHN U KOPHU

A1 [IpeoOpa3oBaHMsI YUCIIOBBIX BBIPAXKEHUH,
COJIEpKAIUX CTENIEHU U KOPHU
WppanmoHnanpHble ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALIMOHATBHBIX
YpaBHEHUI
WppanmonaneHble ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS HPPAaLOHAJIBHBIX

ypaBHEHUM




UppaumonansHble ypaBHeHHs. OCHOBHbIE

44 METO/BbI PEILICHUS UPPALUOHATIBHBIX
YpPaBHEHUNU

45 PaBHOCWIIbHBIE TTEPEXObI B PEILICHUN
HUPPANMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU
UPpALMOHATIEHBIX YPaBHEHHIA

47 PaBHOCWIIbHBIE TTEPEXObI B PELLICHUN
HUPpANMOHATILHBIX YPaBHEHUN

43 PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUU
UPpALMOHATIEHBIX YPaBHEHHIMA
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK QYHKIIMH 0OpaTHOU CTETICHH C
HaTypaJIbHBIM IOKa3aTeJIEM
CBoiicTBa 1 rpauK KOPHS N-0if CTETICHU

50 Kak (PyHKIIMH OOPAaTHOW CTEIIeHHU C
HaTypaJbHBIM IOKa3aTeJIEM
Konrponbnas pabdora: "CBoiicTBa u

51 rpaduK KOpHS N-O CTETICHH.
Uppanuonanbabie ypaBHEHUA"

57 CreneHsb ¢ pallMOHAJIBHBIM ITOKa3aTeeM U
e€ CBOMCTBA

53 CrermneHsb ¢ pallMOHAIBHBIM MTOKa3aTeneM U
€€ cBOMCTBa

54 CreneHsp ¢ pallMOHAJIBHBIM [T0OKa3aTeeM U
e€ CBOMCTBA

55 [ToxazarenbHas QpyHKIMS, €€ CBOMCTBA U

rpadux




Hcnonp3oBanue rpaduka QyHKIUN AJIs

56 1
pelieHus ypaBHEHHIA

57 Hcnons3oBanue rpaduka GyHKIUU A 1
peuieHusl ypaBHEHUI
[TokazaTenpHbie ypaBHEeHUsA. OCHOBHBIE

58 METObI PEIICHUS II0OKA3aTEIIbHBIX 1
YpaBHEHUU
ITokazatenbHble ypaBHEeHHS. OCHOBHBIE

59 METObI PEIICHUS TTOKA3aTEIIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METO/Ibl PEIICHUS MOKA3aTEIbHBIX 1
YpaBHEHUI

61 Konrponbnas padora: "I[lokazatensHas |
¢bynkus. [TokasatensHbie ypaBHeHUS"

62 Jlorapudm uuncna. CoiicTBa norapupma 1

63 Jlorapudwm uucna. CoiicTa norapupma 1

64 Jlorapugm uucna. CoiicTBa jorapupma 1

65 JlecsaTuuHble U HATypalbHbIE JIOTapUPMBI 1

66 €CATUYHBIC U HaTypaJibHbIC JJOTapU(MBbI 1

y

67 [TpeoOpa3oBaHme BEIpAKEHUH, )
coJiep Kalux Jorapudmol

68 [IpeoOpa3zoBanue BbIpaKEHU, 1
coJieprKaIuX JorapruQmbl

69 [IpeoOpa3oBaHue BEIpaKEHUH, i
coJiep Kalux Jorapudmol

70 Jlorapudmuueckast pyHkuus, e€ cBoiicTBa |

u rpadukx




Jlorapudmuueckast pyHkuus, e€ cBoiicTBa

71
u rpadukx

7 Hcnonb3oBanue rpaduka GyHKIMM 115
pEIICHHS YpaBHEHHI

7 Hcnonp3oBanue rpaduka QyHKIUN AJIs
peLIeHUs ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHUI
Jlorapudmuyueckue ypaBHEHUS.

75 OcCHOBHBIE METO/IBI PEILICHUS
Jorapu(MUUECKUX ypaBHEHUH
Jlorapudmudeckue ypaBHEHUS.

76 OCHOBHBIE METO/IBI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHHUH

77 PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUN
JorapupMUUECKUX YpaBHEHHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(MUUECKUX ypaBHEHHH
KonTponbHas pabora:

79 "Jlorapudmmyeckas GyHKIUS.
Jlorapudpmuueckue ypaBHeHUs"

20 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCHHYC U apKTaHI€HC

YHUCJIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHUCJIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyHOCTb,

84 ONpeeeHNEe TPUTOHOMETPUUECKUX
(GyHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 OIpEJIEIIEHNE TPUTOHOMETPUYECKUX
(YHKLHNI YUCIOBOIO apryMeHTa

26 OCHOBHbIE TPUTOHOMETPUYECKUE
bopmybl

%7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIIBI

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIIBI

90 [IpeobpazoBaHmne TPUTOHOMETPUIECKUX
BBIPAKECHUM

01 [TpeoOpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUIN

9 [IpeobpazoBaHmne TPUTOHOMETPUIECKHUX
BBIPAKCHUM

93 [TpeoOpa3oBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUMN

94 Pemenune TpuroHoMeTpuueCcKux
YpPaBHEHUHU

95 Pemenne TpUroHOMeTpHUYECKUX

YpaBHEHUI




Pemenne TpuroHoMeTprU4ECKUX

96 .
YpaBHECHHIA

97 Pemenne TpuroHoMeTpuUeCKuX
ypaBHEHUU

08 Pemenne TpuroHOMeTpUYECKIX
YpaBHEHUU

99 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUU

100 Pemenune TpuroHoMeTpuYeCKIX
YpaBHEHUU
KoHTponbHas paboTa:

101 "TpuroHoMeTpuueCKUEe BbIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs

102 ocjeqoBaTenbHOCTEN. MeTon
MaTeMaTHYeCKOW UHTYKIIUH
MOHOTOHHBIE W OTPaHUYCHHBIC

103 nociefoBareabHocTu. Mcropus aHanusa
0ECKOHEYHO MaJIBIX

104 ApudmeTraeckas mporpeccust

105 I'eomeTpuueckas mporpeccus

106 beckoneuyHo yObIBaromas reoMeTpudecKas
mporpeccus

107 CyMma 0€CKOHEUHO yOBIBAIOIIEH
reoOMETPUUECKON mporpeccuu

108 JIMHEHBIN ¥ YKCOHEHIIUAJIBHBIA POCT.

Uucno e. DopMyna CI0KHBIX MPOLEHTOB




JIMHENHBIN U YKCIOHEHIUAJIBHBIA POCT.

109
Yucno e. PopmyJia CIOKHBIX POLEHTOB
Hcnonp30BaHuE IpOrpeccuu s

110 pELICHHS PeaIbHBIX 3a7]a4 TPUKIIATHOTO
Xapakrepa

11 KonrponbHas pabora:
"[lociie0BaTENIBHOCTH U IIPOTPECCUU "

112 HenpepriBHbIC (DYHKIMM 1 UX CBONCTBA

113 Touxka pa3psiBa. ACUMITOTHI TPaQHKOB
byHKIMI

114 CaoiicTBa (yHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTton MHTEpBaOB ISl peLICHUs
HEPABEHCTB

117 MeTto MHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

118 MeTton MHTEpBaIOB UIsl pELICHUS
HEPABEHCTB

119 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX
(byHKUUH 15 pelieHus 3a1a4

120 [IprMeHeHne CBONCTB HEMPEPHIBHBIX
GyHKIUI 715 pereHus 3aaa4

121 [lepBast u BTOpas Npou3BOHbIC (PYHKIIUU

122 Onpenenenue, reOMETPUYECKNAN CMBICT

MIPOU3BOAHOM




Onpenenenue, GU3NUECKUil CMbICI

123 . 1
IIPOU3BOHON
124 VYpaBHeHUE KacaTelbHOU K rpaduky 1
byHKIMHA
125 VYpaBHEeHHE KacaTeIbHOU K rpa@uKy 1
byHKIIUN
126 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINN 1
127 [Tpou3BoHBIEC S7IEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHas cymMMBbl, IPOU3BEACHUS, 1
YaCTHOI'O U KOMITO3UIMU (YHKLIUH
129 [TpousBogHast CyMMBI, TPOU3BEACHHUS, 1
YaCTHOI'O U KOMIO3ULIIMU (QyHKIUH
130 ITponsBogHast CyMMBI, IPOU3BEACHMUS, |
YaCTHOI'O U KOMIIO3UIMU (YHKLIUH
131 Kontponbnas padota: "[IpounsBoanas” 1 1
132 [ToBTOpenue, 0600IICHHE, 1
cucremaTusalnus 3HaHuil: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, 1
cuctemMatuzanus 3HaHui: "OyHkuumn"
134 Wrorosas koHTpoJbHAS paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEHME, 0606H_ICHI:IC, 1
cuUcTeMaTH3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/
1|

Tema ypoka

Koan4decTBo 4acoB

Bce
ro

KonTpoan
HbIe
padoThI

IIpakTuec
KHe
padoThI

JlaTa
H3y4YeH
us

JIEKTPOHHBI
e nudposbie

o0pa3oBareb
HbIe pecypchl

IIpumeHeHue
IIPOU3BOJHOM K
UCCIIEIOBaHUIO
byHKIM Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenue
IIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb H
HKCTPEMYMBI

IIpumeHeHue
IIPOU3BOIHOM K
UCCIIEJOBAaHUIO
byHKIMIA Ha
MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenue
MPOU3BOJIHOM K
UCCIIEIOBaHUIO
byHKUMH Ha
MOHOTOHHOCTb U
AKCTPEMYMBI

IIpumeHeHne
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMi Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
MPOU3BOJTHOM K
UCCIIEIOBAaHUIO
byHKUIMH Ha
MOHOTOHHOCTb U
DKCTPEMYMBI




Haxoxnenue
HauOOJIBIIIETO U
HAaWMEHbILIETO
3HAaYeHUS
HETPEePHIBHOU
¢byHKIMN HA
OTpEe3Ke

Haxoxnenue
HauOOJIBILIEro U
HAaUMEHBIIIETO
3HAYECHUS
HEIPEPBIBHOU
GbyHKIIMM Ha
OTpEe3Ke

HaxoxnaeHnue
HauOOJIBIIIET0 U
HAaUMEHBIIIETO
3HAYCHUS
HEINPEPBIBHON
byHKIIUN Ha
OTpEe3Ke

10

Haxoxnenue
HauOOJIBIIIETO U
HAaUMEHBIIIETO
3HAaYEHUS
HETPEePHIBHOU
GyHKIUHN Ha
OTpEe3Ke

11

Haxoxnenue
HauOOIBIIEro U
HAaUMEHBIIETO
3HAYCHUS
HEIPEPBIBHOU
byHKIIUN Ha
OTpEe3Ke

12

HaxoxneHnue
HauOOJIBILIEro U
HAaUMEHBIIETO
3HAYCHUS
HEINPEPBIBHON
¢byHKUIMU HA
OTpe3Ke




13

IIpumeneHne
IIPOU3BOJHOM
JUISL HAXOXKICHUS
HAWIy4IIEro
peIIeHus B
MIPUKJIAHBIX
3amayax

14

[Ipumenenue
MPOU3BOJTHOM
JUISL HAXOKJICHUS
HAWUJTy4IlIero
peuieHus B
MIPUKIIATHBIX
3a/1auax

15

IIpumeHeHue
IIPOU3BOJHOM
JULSt
OINpeeIeHUs
CKOpPOCTH H
YCKOpEHUs
porecca,
3aJaHHOTO
bopmyron mm
rpaduKom

16

[Ipumenenue
MIPOU3BOTHOMN
JUTSt
OTIpeJIeIIeHUS
CKOPOCTH U
YCKOpPEHUs
nporecca,
3aJJAHHOTO
dbopmyoi uu
rpagukomM

17

Kommo3unus
byHKIUH

18

Kommo3unus
byHKIUi

19

Kommo3unus
byHKIUH

20

I'eomeTrpuueckue
00passI
YpaBHEHUH Ha




KOOPJAMHATHOMN
IIIOCKOCTH

21

I'eomeTrpuueckue
00passI
YpaBHEHHH Ha
KOOPJAMHATHOMN
IUIOCKOCTH

22

KontponbHas
pabora:
"UccnenoBanue
byHKUIHH C
MTOMOIIbIO
MPOU3BOAHOIN"

23

[TepBooOpa3znas,
OCHOBHOE
CBOMCTBO
epBOOOpa3HBIX

24

ITepBooOpa3Hbie
AJIEMEHTAPHBIX
(GyHKIHA.
[IpaBuna
HAXOXKJICHHS
epBOOOPA3HBIX

25

[TepBooOpasubie
3IIEMEHTapHBIX
GyHKIHIA.
IIpaBuna
HaXOXKJCHUSA
nepBOOOPa3HBIX

26

Wurerpai.
['eomerpuuecku
W CMBICTT
MHTErpaa

27

Brruncienune
OnpeAeIEHHOTO
MHTErpaja mno
bopmyie
HproTona-
JleiibauIa

28

Brruncnenune
OMpeNEeNEHHOTO
WHTEeTrpaja mno

dbopmyre




Herorona-
JleitOHuMIAa

29

IIpumeHeHue
UHTETpaa i
HaXO0X/ICHUS
Iomanen
IUIOCKUX QUTyp

30

[Ipumenenue
WHTErpaia st
HAXOX/ICHUS
00BEMOB
reOMETPHUUECKHUX
Tem

31

IIpumepsl
peLIeHHI
nuddepeHmais
HBIX YpaBHEHUM

32

IIpumepsl
peLIeHHI
nuddepeHmais
HBIX YpaBHEHUM

33

MaremaTtnuecko
e
MOJIETUPOBAaHUE
peasbHbIX
IIPOLIECCOB C
MIOMOIIbIO
muddepeHranb
HbIX YPaBHEHUU

34

KoHntponbHas
pabora:
"IlepBooOpa3nas
U uHTerpan”

35

Tpuronomerpuu
eckue (pyHKIHH,
HX CBOWCTBA U
rpadguku

36

Tpuronomerpuu
eckue (pyHKIHH,
UX CBOMCTBA U
rpadguku




37

Tpuronomerpuu
eckue (pyHKIHH,
HX CBOWCTBA U
rpaduKu

38

Tpuronomerpuu
eckue (pyHKIHH,
HX CBOWCTBA U
rpadguku

39

Tpuronomerpud
eckue (pyHKIHH,
UX CBOMCTBA U
rpadguku

40

OT160p KOpHE
TPUTOHOMETPHYE
CKHMX ypaBHEHUH
C TIOMOIIBIO
TPUTOHOMETPHYE
CKOU
OKPYXHOCTHU

41

OTt60p KOpHEH
TPUTOHOMETpHYE
CKHMX ypaBHEHUH
C IIOMOIIBIO
TPUTOHOMETPHYE
CKOM
OKPYXHOCTHU

42

Ot6op KopHei
TPUTOHOMETpUYE
CKHMX ypaBHEHUU
C TIOMOIIBIO
TPUTOHOMETpUYE
CKOH
OKPYXHOCTHU

43

OTt60p KOpHEH
TPUTOHOMETPHYE
CKHMX ypaBHEHUH
C IIOMOIIBIO
TPUTOHOMETPHUYE
CKOMU
OKPYXHOCTHU

44

Pemenune
TPUTOHOMETPUYE
CKUX HEPABEHCTB




45

Perenue
TPUTOHOMETPUYE
CKUX HEPAaBEHCTB

46

Pemnrenue
TpI/Il"OHOMeTpI/I‘Ie
CKHX HEPAaBEHCTB

47

Pemenune
TPUTOHOMETpUYE
CKUX HEPAaBEHCTB

48

KonTponbHas
paboTa:
"T'paduku
TPUTOHOMETPHYE
CKUX (DYyHKITHIA.
Tpuronomerpuu
eCcKHe
HepaBeHCTBA"

49

OCHOBHEBIE
METOAbI
pelIeHus
[MoKa3aTeNbHbIX
HEPABEHCTB

50

OCHOBHEBIE
METObI
pelIeHus
IIOKA3aTCJIBbHBIX
HEPaBEHCTB

51

OCHOBHEBIE
METOIBI
peueHust
IIOKA3aTCJIBbHBIX
HEPABEHCTB

52

OCHOBHEBIE
METOJIbI
petieHus
IMOKa3aTeJIbHBIX
HEPaBEHCTB

53

OcHOBHBIE
METO]IbI
pelIeHus
Jorapudmudeck
UX HEPABEHCTB




54

OcHOBHBIE
METO]IbI
pelieHus
sJorapudmudeck
UX HEPABEHCTB

55

OcHOBHBIE
METO]IbI
peleHusI
JorapumMudeck
HUX HCPABCHCTB

56

OcHOBHBIE
METO]IbI
pelieHus
norapudmudeck
HUX HCPABCHCTB

57

OcCHOBHEBIE
METObI
pereHus
UPpALMOHATIbHBI
X HEPaBEHCTB

58

OCHOBHEIE
METOJIbI
peLeHus
UPPALMOHATIbHBI
X HEPaBEHCTB

59

OCHOBHEBIE
METOObI
pelieHus
HUPPALMOHAIIEHBI
X HEPaBEHCTB

60

OCHOBHEBIE
METOBI
pelIeHus
HUPPAIMOHAIIEHBI
X HEPABEHCTB

61

I'paduueckue
METOIbI
pereHus
UppanoHaIbHBI
X YpaBHECHUU

62

I'paduueckue
METOIBI
pelIeHus




MPPALMOHAIIBHBI
X YPaBHECHUU

63

I'paduueckue
METOJIbI
pelieHus
ITOKa3aTebHBIX
YpaBHEHUHU

64

I'paduueckue
METOJIbI
pelIeHus
MOKA3aTeIbHBIX
HEPaBEHCTB

65

I'paduueckue
METOIBI
pereHus
sorapumudeck
UX YpaBHEHHI

66

['padpuueckue
METOAbI
pereHusI
JorapumMudeck
HNX HCPABCHCTB

67

I'padpuueckue
METO/IbI
pelieHus
norapudmudeck
HUX HCPABCHCTB

68

I'paduueckue
METOIBI
peTeHs
MOKa3aTeIbHBIX
u
sorapumudeck
UX ypaBHECHHI

69

I'padpuueckue
METO/IbI
peleHus
IIOKa3aTeIbHbIX
u
JorapupMUUecK
UX YpaBHEHUU

70

I'paduueckue
METOJIbI




pelIeHus
MOKA3aTeIbHBIX
u
sJorapudmudeck
UX HEPABEHCTB

71

['padpuueckue
METO/IbI
peueHus
MOKa3aTeJIbHBIX
u
JorapupMUIEcK
UX HEPaBEHCTB

72

KonTponbsHas
pabora:
"Uppaunonanbx
bI€,
MIOKa3aTeJIbHbIE
"
norapuMuIecK
ue HepaBeHcTBa"

73

KommekcHsie
qHCIIa.
Anrebpandeckas
"
TPUTOHOMETpHYE
ckast OpMBI
3aIHuCH
KOMIUTIEKCHOTO
qrcna

74

KommiekcHeie
quca.
Anrebpaunueckas
u
TPUTOHOMETpUYE
ckast popmbl
3anucu
KOMIUIEKCHOTO
qucia

75

Apudpmernuecku
€ onepanuy ¢
KOMIUIEKCHBIMU
qUCIaMU




76

ApudpmeTnuecku
€ onepanuy ¢
KOMIUIEKCHBIMU
qUCIaMH

77

N306paxkenue
KOMIIIEKCHBIX
Yycen Ha
KOOPJMHATHOMU
IUIOCKOCTH

78

N306pakenue
KOMIIJICKCHBIX
qyucell Ha
KOOPJMHATHOMN
IJTIOCKOCTH

79

®opmyna
Myagpa. Kopuu
n-o¥ CTETEHU U3
KOMILJIEKCHOTO
qucia

80

dopmyna
Myagpa. Kopau
Nn-0il CTENECHU U3
KOMILJIEKCHOTO
yucia

81

[Ipumenenue
KOMIUTICKCHBIX
qHCeN IS
pelieHus
(hUBUYECKUX H
TC€OMETPUICCKUX
3ama4

82

KonTponbHas

pabora:

n
Kommnekchsie

gucna'

83

Hatypainbnsle u
LeNble YnucIa

84

Harypanbubie u
LieJIble Yyucia

85

IIpumeHeHue
IIPU3HAKOB




JACIIMMOCTH
OCJIbIX YHUCCII

86

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH
LIEJIBIX YU CET

87

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH
LEJIBIX YUCEIL:

HOJT u HOK

88

[Ipumenenue
MIPU3HAKOB
JeTUMOCTH
LEJIBIX YHCEeI:
HOJZl u HOK

89

[Ipumenenue
MIPU3HAKOB
JACIINMOCTHU
LEJBIX YUCE:
OCTaTKH 10
MOJYJIIO

90

IIpumeHeHue
[IPU3HAKOB
JeIUMOCTH
LEJIBIX YUCEI:
OCTaTKH 110
MOJYJIIO

91

[Ipumenenue
MIPU3HAKOB
JICITUMOCTH
LIEJIBIX YHUCEI:
aNTOPUTM
EBxnnna ms
pelieHus 3aj1a4 B
LIEJIBIX YHCIIaX

92

KonTponbHas
pabora: "Teopus
HEebIX yucen"

93

Cucrema u
COBOKYITHOCTh
YpPaBHEHUU.
PaBHOCHIBHEIC




CHCTEMBI U
CHCTCMbI-
CJIICACTBHUA

94

Cucrema n
COBOKYITHOCTh
YpPaBHEHUM.
PaBHOCHIBEHEIC
CUCTEMBI U
CHUCTEMBI-
CIICACTBHUS

95

OcHoBHbIE
METO]IbI
pEIIeHUs CUCTEM
"
COBOKYITHOCTEMN
paIoHaIbHBIX
ypaBHEHHUU

96

OcHoBHbIE
METO/bI
pELIECHUS CUCTEM
u
COBOKYITHOCTEH
UPpaLMOHAIIbHBI
X YpaBHEHUU

97

OcHOBHBIE
METO/1bI
pELIeHUs CUCTEM
"
COBOKYITHOCTEMN
MIOKa3aTeIbHbBIX
YpaBHEHU

98

OcHoBHbIE
METO/IbI
pELIeHUs CUCTEM
"
COBOKYITHOCTEH
MOKa3aTeIbHbIX
ypaBHEHUU

99

OcHOBHBIE
METOAbI
pEeUIeHUs! CUCTEM
u
COBOKYITHOCTEMN




norapudmudeck
UX YpaBHEHHUU

100

OcHOBHBIE
METO/IbI
pEIICHUS CUCTEM
u
COBOKYITHOCTEMN
Jorapudmudeck
UX YpaBHECHHI

101

IIpumeHeHue
CUCTEM K
PELIEHHIO
MaTeMaTUYECKUX
3a/a4 U 3a/1a4 u3
pa3INYHbIX
oOracteit HayKu
Y peajbHOU
KH3HH,
MHTEpIIpEeTaLNs
MOJTyYEHHBIX
pe3yJIbTaToB

102

IIpumeHeHne
CUCTEM K
PEIICHHUIO
MaTEMaTHYECKHUX
3a/1a4 ¥ 3a/1a4 U3
pa3IUYHbIX
oOracteit HAyKu
U peaJbHOU
JKU3HU,
MHTEpIIpeTalus
MOJTyYEHHBIX
pe3yNbTaToOB

103

[Ipumenenue
HEPaBEHCTB K
PELICHUIO
MaTEMaTHYECKHUX
3a/a4 U 3a/1a4 U3
pa3IMYHBIX
obnacTeil HayKu
U peaJbHOU
JKU3HU,
UHTEpIIpeTalus




MOJTYYCHHBIX
pe3yNbTaToOB

104

KonTponbHas
pabora:
"Cucrembl
panoHaJIbHbIX,
UppaloHaIbHbI
X
MIOKa3aTeIbHbIX
"
JorapupMUUEcK
UX ypaBHEHHH"

105

PanmmonannHbie
YpaBHEHUA C
napameTrpamu

106

PanmmonannHbie
HEPaBEHCTBA C
napamMeTpamu

107

PanmonanbHbIe
CUCTEMEI C
rnapameTpaMu

108

HppanuroHanbHbI
€ YpaBHEHMUS,
HEPABEHCTBA C
napaMeTpaMu

109

HppanuroHanbHbI
€ CUCTEMBI C
napaMmeTpamMu

110

IloxazaTensHBIE
ypaBHEHU,
HEPaBEHCTBA C
napamerpamu

111

ITokazaTenbHbIE
CHUCTEMBI C
napamerpamu

112

Jlorapudmuaeck
W€ ypaBHEHUS,
HEPaBEHCTBA C
napameTpamMu

113

Jlorapudpmuueck
He CUCTEMBI C
napaMeTpaMu




114

Tpuronomerpuu
ecKue
ypaBHEHUs C
napaMeTpamMu

115

Tpuronomerpuu
ecKue
HEPaBEHCTBA C
napaMeTpamMu

116

Tpuronomerpud
€CKHE CUCTEMBI C
napamMeTpamu

117

[Toctpoenue u
HCCIIEIOBAHUE
MaTeMaTHUYECKUX
MOJeIen
peanbHbIX
CUTYyaIUi C
TTOMOIIIBIO
YpPaBHEHUH C
napameTrpamu

118

[Toctpoenue u
HCCIIE0BaHUE
MaTeMaTHYECKUX
Mozenen
peanbHbIX
CUTYyaIUH C
MIOMOMUIbIO
CHUCTEM
YpaBHEHUH ¢
napameTpamu

119

[ToctpoeHnue u
HCCIIEIOBAHUE
MaTeMaTHYECKUX
Moenen
peabHbIX
CHUTYyaLUil C
IIOMOLIBIO
CHUCTEM
YpPaBHEHHUH ¢
rnapameTpamMu

120

KonTponbHas
pabora: "3amaun
¢ nmapametrpamu”




121

[ToBTOpEHUE,
0000111eHHE,
cucTeMaTu3anus
3HAHUM:
"VpaBuenus"

122

[ToBTOpEHME,
000011IeHIE,
cUCTeMaTH3aIHs
3HAHUM:
"VpaBHeHus"

123

[ToBTOpEHHUE,
0000111eHHE,
CUCTeMaTH3aIHs
3HAHUM:
"YpaBHEHMS.
Cucremsl
ypaBHeHUH"

124

[ToBTOpEHUE,
0000111eHIE,
cucTeMaTh3anus
3HAHUM:
"HepaBencrna"

125

[ToBTOpEHHUE,
000011IeHIE,
CUCTeMaTH3aIHs
3HAHUM:
"HepaBencrna"

126

[ToBTOpEHUE,
0000111eHHE,
CHCTEMAaTH3aIIH
3HAHMI:
"HepaBencrna"

127

[ToBTOpEHUE,
0000111IeHHE,
CUCTEMaTH3aLHs
3HAHUM:
"[IpousBonHas u
e€ npuMeHeHue"

128

[ToBTOpEHUE,
0000111eHIE,
CHCTEeMaTH3aLMs
3HAHUM:




"[IpousBonHas u
e€ npuMeHeHue"

IloBTOpEHUE,
0000111IeHHE,
CUCTEeMaTH3aIHS
129 .
3HaHUIL:
"[IpousBonHas u

e€ npuMeHeHue"

[ToBTOpEHNE,
0000111eHIE,
CUCTEMaTH3aLM
130 .
3HAHUM:
"WUuTerpan u ero

npuMeHeHue"

[ToBTOpEHHUE,
0000111eHHE,

131 | cucreMaTm3amus
3HAHUH:
"Oyukuun"

[ToBTOpEHUE,
0000111IEeHHE,

132 | cucreMaTusanus
3HAHUH:
"®yukuun"

[ToBTOpEHUE,
0000111eH1E,

133 | cucremaru3amnus
3HAHUU:
"®yHkuun"

Hrorosas
134 | KoHTpoOIBHAs
pabota

Urorosas
135 | KoHTpoOJBbHAs
pabota

IloBTOpEHUE,

136 0000111eHHE,

CHUCTEMAaTHU3al A

3HAHUH

OBILIEE
KOJIMYECTBO

136

10




YACOB 110
[NPOIT'PAMME

MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma ydeOHoro kypca «I'eomeTpusi» 0a30BOro ypoBHS s
oOygarormuxcst  10-11  kmaccoB pa3pabotaHa Ha ocHoBe DeaepaqbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPEHEr0 OOIIero 0opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABIIEMBIX K
MaTEMaTUYECKOMY O0pa3oBaHUIO, M TPAAMIMN POCCHUICKOTO 00pa3zoBaHUAL.
Peanuzamus nporpamMmbl 06ecTieunBaeT OBIAACHUE KITIOYEBBIMU KOMITETCHIIASIMH,
COCTABJISIFONIIMMU OCHOBY JISI CAaMOPA3BHTHS M HEMPEPHIBHOTO 0OOpa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO Ppa3BUTHUS
JUYHOCTU 00yYaronIuXcsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETpUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAKTUUYECKOW 3HAYUMOCTBIO METaNpeAMETHBIX U
MPEIMETHBIX PE3yNbTaTOB OOyYEHHs] T€OMETPHUH B HAIPABJICHUU JUYHOCTHOTO
pa3ButTusl oOydaronuxcs, GopmMupoBaHus (YHKIIMOHAIBHOM MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUIUIMH. Pa3BuTre y oOydaromuxcs
OPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIEHUU TIE€OMETPUYECKHX
abcTpakuui, COOTHOLIEHUH pPEaTbHOTO M UICATBHOTO, XapaKTepe OTpakeHUs
MaTeMaTUYECKOW HayKOM SIBJIECHUN U MPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPHUU
B CUCTEME HayK U POJIU MAaTEMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS yUaIlIUXCs, A
TAaK)K€ KayeCTB MBILIUICHHS, HEOOXOJUMBIX JMJI1 aJanTallid B COBPEMEHHOM
ob1iecTse.

I'eomeTpust sBisieTCsl OOHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIAHETO
obmiero o0Opa3oBaHus, TaK Kak O00ECIeYMBAaeT BO3MOXXHOCTb M3Y4YEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (opMUpPyEMOEe MpPU HU3YYEHUU OOyYarouMMuUcs
HNOHATUIHBIX OCHOB F'€OMETPUM U MIOCTPOCHUHU LIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJ€ PpEIICHUs TI'€OMETPUYECKUX 3a7a4, YMEHHE BBIJBUTaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS NPHU PEUIEHUH 3a]1a4 E€CTECTBEHHO-
Hay4HOI0 LIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.



YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJACTAX AEATEIbHOCTH 4enoBeka. OpHEHTalMsl 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro CoIualbHOro ObITHdA, (opMma
OTpaXXEHUsI OKPY>KAIOIIET0 MHUpPA, YCIOBHE YCIEIIHOIO IMO3HAHWUS M AKTUBHOIO
npeoOpa3oBaHus  JeWCTBUTENbHOCTH. OnepupoBaHUe  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00beIUHSET pa3Hble BUAbI YIEOHOM U TPYIOBOM ACSITEIbHOCTH, SIBISIETCS
OTHUM U3 TpOo(ecCHOHAPHO BAXKHBIX KAauecTB, MOSTOMY akTyallbHa 3a7a4a
dopMupoBaHus y oOydYarouMxcss MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBHUJIHOCTH OOpA3HOTO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTrOTOBKE K MPAKTUYECKOU IESITEIbHOCTH IO MHOTHM HaIPaBJICHUSIM.
Llenp ocBoeHusi mporpaMmbl ydyeOHOro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 00yueHus — 00IeoOpazoBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyJaroruxcs uepe3 odecrneueHrne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEMAaTUYECKUX TEOMETPUYECKUX 3HAHMM ¢  JEUCTBUH, CHEHU(UIHBIX
r€OMETPUH, BO3MOXXHOCTH  YCIEIIHOIO MPOAOJDKEHUS  Oo0pa3oBaHUs IO
CHELUATbHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCIIOJIB30BAHUEM T€OMETPHUH.
[Iporpamma mo reoMeTpuu Ha 0a30BOM YPOBHE TMpeJHA3HAUCHA s
00yJaronuxcsi CpeHeN MIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUN
Ha ypOBHE OCHOBHOTr0 001Iero odpa3zoBaHus. Takum oOpa3oM, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIINE MAaTEMaTHUYECKUE YMEHMS, CBSI3aHHbBIE CO
cnenu@ukoil TeoMeTpuM U HEOOXOAUMBIE NIJIsl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro0, oH1 UMEIOT BO3MOXKHOCTh U3YUYUTh T€OMETPHUIO OoJiee riIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B TI'E€OMETPHUYECKHX 3HAHUSAX B
npoheCCUOHAIBHOU EeSITETbHOCTH.
JlocTikeHHe 1eMd OCBOEGHHS TMPOrpaMMbl O0ECIIEUHMBACTCS PELICHUEM
COOTBETCTBYIOIIMX 3an1ay. [IpuoputeTHhIMM 3aJadyaMH  OCBOCHHMSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax siBisitoTcs:
e (opmupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH
KyJbTYpbl U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHUE MpeACTABICHUS O MHOTOTPAaHHUKAX U TeJIaX BPAIlEHUS KaK
0 BaXHEMIIMX MaTEMaTUYECKHUX MOJENSAX, MO3BOJSIOIIMX OIUCHIBATH U
U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOUIEro MUPA;

e (opmupoBaHue yMEHHs paclo3HaBaThb Ha YEpPTEkKax, MOJCISIX U B

peaJbHOM MHUPE MHOTOIPAHHUKH U T€JIa BPAILICHHUS;

e OBJIAJICHUE METOJIAaMHU PEIICHUS 33/a4 Ha MOCTPOSHUS Ha U300paKEHUSIX

IPOCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMH TMOHSTHSIMHU O
MHOTOT'PAaHHHMKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;



e OBJAJACHUE  aNrOPUTMAMU  pELIEHUS  OCHOBHBIX  THUIIOB  3aJad;
dopMupoBaHHE€ yMEHHUS TPOBOAWTH  HECIOXKHBIE JIOKa3aTelbHbIC
pacCykKIeHus B XOJ€ PEIIEHUs CTEPEOMETPUUYECKMX 3a7ad W 3ajady C
IIPAKTUYECKUM COJEPIKAHUEM;

e DPAa3BUTHUE UHTEUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yyaromuxcs,
NO3HABATEJIbHOM aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIILIJIEHUS;

e (opmMupoBaHue (PyHKINOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUH:
YMEHHE Paclo3HaBaTh MPOSBIECHUS T€OMETPUUECKUX MTOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUsX U MPU U3YYECHUU
OpPYruX  y4eOHBIX  NPEIMETOB, NPOSABICHHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYIHPOBATH UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJEIH, NPUMEHITh OCBOCHHBIM TI€OMETPUYECKUI
anmapar  JUId = peleHus  INPAaKTUKO-OPUEHTUPOBAHHBIX  3a1ad,
MHTEPIPETUPOBATH U OLICHUBATh NOJyYEHHBIE PE3YJIbTATHI.

OTAM4UTENbHONM OCOOEHHOCTBIO MPOTPAMMBbI SIBJSIETCS BKIIIOYEHHE B KYypC
CTEPEOMETPUH B HA4YAJIE €r0 U3YYEHUS 3a]a4, PEIIACMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHUS, U ONpeneaEHHBIM 00pa3oM OpraHM30BaHHAs padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO MBIILJIECHUS,
CTUMYJIUPYET NPOTEKaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K AaJIbHEHILIEMY
U3YYEHUIO IIPEMETA.

[Ipennourenue oTAa€TCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUSs, TO
€CTh TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEW OCHOBE UYyBCTBEHHOCTb MPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
y4YaIlMXCs B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CUET PELICHMS 3a7a4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha OINEpPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpaza MPOBOAWUTCS C OMOPOM HA HATJSIAHOCTH, a
ornepupoBaHue 00pa3oM — B YCIOBUSIX OTBJICUEHHUS OT HATJSIHOCTU, MBICIIEHHOTO
U3MEHEHUS €r0 UCXOJHOTO COJIEPIKAHMUS.

OcHOBHBIE cofepkaTenbHble TUHUKU Kypca «l'eomerpun» B 10—11 kmaccax:
«MmnororpanHukmn», «IIpsMble 1 IUIOCKOCTH B NMPOCTpaHCTBE», «Tema BpameHus»,
«BekTopsl U KOOpAMHATEI B TPOCTpaHCTBE». DOPMUPOBAHNUE JTOTUYECKUX YMEHUN
pacnpeensercs He TOJIbKO 110 COAEepKATEIbHBIM JIMHUSM, HO U IIO FoJjaM 00y4eHHUsI
Ha yPOBHE CPEIHETO 0011ero 00pa3oBaHuUsl.

ConepxaHnue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOGHMS pabouell MporpaMmbl, pacrpeAci€éHHbIM MO TojaM o0ydYeHus,
CTPYKTypUpPOBAaHO TakuM o0Opa3oM, 4YTOOBl OBJAJEHUE TI'€OMETPUUYECKUMU
HNOHATUSAMU W HaBBIKAMHU OCYLIECTBIISUIOCH ITOCJIEN0BATEIBHO U NOCTYIIATEIBHO, C
COOJIOICHHEM TPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKIIIOUAINCH B



OOLIYI0O CHUCTEMY T'€OMETPUYECKUX MPEICTaBICHUM OOYyYaromUXCs, pacliupss u
yriryoiisst €€, 00pa3ysl MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha n3ydenue reomerpun oTBoAUTCS 2 yaca B Heaento B 10 kinacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia ooyuenust - 102 yueOHbIX yaca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsAMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUS ~ cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3auMHOe pacrnonoxeHre npsMbIX B IIPOCTPAHCTBE: II€PECEKAIOLIMECH,
napajuieJibHble M CKpelmuBaromuecs npsmble. [lapamienpsHOCTh OpsSMBIX H
IJDIOCKOCTEM B NIPOCTPAHCTBE: MapaJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
MapajuieJIbHOCTh TPEX MPSAMBIX; MAPAVIETBHOCTh MPSAMON U IUIOCKOCTHU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAy NpsAMBIMA B IPOCTPAHCTBE.
[TapajuiennbHOCTH NIJIOCKOCTEN : TTapaJUIEIbHbIE IIJIOCKOCTH; CBOWCTBA NApaJLIEIbHbBIX
mockoctel. [Ipocreiinue nmpocTpancTBeHHBIC GUTYPBI HAa TIIIOCKOCTH: TETPAdIp,
Ky0, mapasiesenure/l; MOCTPOEHUE CEUCHUIA.

[lepnieHIUKYIAPHOCTH NPSAMOU U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE IIPSMBIC B
MPOCTPAHCTBE, IMpPSMbIE NapajuieiIbHbIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHNEHIUKYJAPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O IPSAMOU
NEePIEHAUKYIJISIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXIY IPIMOH U
IJIOCKOCTBIO;  JABYTPAHHBIM  yrojl, JIMHEHWHBIA yroia JBYTPAHHOIO  yIJIA.
[lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 MIIOCKOCTH, MMPOEKIIUS PUTYpPBI HA TUIOCKOCTh. [leprnenauKynapHocTh
IJIOCKOCTEW: MPHU3HAK NEPHEHAUKYJISIPHOCTH JBYX IUIOCKOCTEH. Teopema o Tpéx
NEPIECHINUKYIISIpax.

MHororpaHHuK#u

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPaHHUKH; pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3ma: n-yronpHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapayutenenunen, MPSAMOYTOJIbHBIN
napajjieJienunel U ero cpoucrtea. Ilupamupa: n-yrompHas nupamMuja, TpaHU H
OCHOBAaHHUE MUPAMU/IbI; OOKOBAs U MOJIHASI TOBEPXHOCTh NUPAMU/IbL; IPAaBUJIbHAS U
yced€HHas nupamMuga. OJEMEHTBl MpuU3Mbl M nHUpamuabl. [IpaBHIIbHBIE
MHOTOI'PAaHHHUKHU: MOHATHE NPABUIBHOI'O MHOIOTPAHHUKA; INPAaBUJIbHAS IIpU3MaA U
IIpaBUJIbHAS [HpAaMUJa; NpPaBWIbHAs TPEYTOJbHAsA NUPaMUA W MPABUIIbHBIN
TeTpadap; KkyO. IlpenacrtaBinenne O mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTAadIp,
noaekadap ¥ ukocadap. CeyeHust npu3Mbl U TUPAMHUIBIL.

CummMeTpust B IMPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIIBHO TOYKH, MPSIMOW,
MJIOCKOCTU. DJEMEHTBI CAMMETPHUH B MUPAMUIAX, MapAJJIECIEIUIIEe1aX, MPABUIbHBIX
MHOT'OTPaHHUKAX.



BeluucneHre 37J€MEHTOB MHOTOTPaHHUKOB: pPEOpa, JAMArOHaNIH, YIJIbL
[Inomane OOKOBOW MOBEPXHOCTH M IOJTHOW IOBEPXHOCTU MPSMOM MPHU3MBI,
IJIOILIA]Ib OCHOBAHU M, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPAMOM npu3mbl. [Lnomanb
OOKOBOM IOBEPXHOCTM M NOBEPXHOCTU NPABWIBHON NHMpaMUIbl, TEOopemMa o
iomaau yceu€Hnoi nupamuipl. [lonarue 06 o0béme. O0bEM nupaMubl, IPU3MBI.

[TogoOubie Tema B mpocTpancTBe. COOTHONMICHHS MEXKIY IDIOMAIIMU
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI.

11 KJIACC

Tesa Bpamenust

Huwmnaapuyeckas MTOBEPXHOCT, oOpazyrorniue IUAJTMHIPUYECKON
NOBEPXHOCTH, OCh LWJIWHJAPUYECKOW TMOBEPXHOCTU. LlUmMHOp: OCHOBaHUS U
OOKOBasi IOBEPXHOCTh, OOpa3yromias M OChb, IUIOMIAAh OOKOBOHW M IIOJHOU
MTOBEPXHOCTH.

Konuyeckas moBepxHOCTh, 00pa3yrolne KOHHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHocTu. KoHyc: OCHOBaHME U BeplIMHa, 00pa3yroias
¥ OCh; TIJIOIIAIh OOKOBOM M TIOJIHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIomne
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTH.

Chepa u map: mHeHTp, paauyc, AUAMETP; IUIONIAJb MOBEPXHOCTH C(HEpPHI.
B3aunmMHoe pacnosnoxkenue chepsl U MIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHne Ten BpaIeHus Ha IOCKOCTH. Pa3BEpTKa MIIMHIpaA ¥ KOHYCA.

KomMOunHanuu Ten BpamieHusi 1 MHOTOrpaHHUKOB. MHOTrOrpaHHUK, ONMCAaHHBIN
okoJ10 cdepsl; cepa, BMcaHHAsT B MHOTOI'PaHHUK, WJIM TEJI0 BpalICHUS.

[Tonsitue 06 o0BEME. OcHOBHBIE CBOIICTBA 00BbEMOB Tell. Teopema 00 00bEMeE
MPSIMOYTOJIBHOTO Tapayienenunena u ciueAcTBus u3 He€. OO0BEM nuIMHApA,
koHyca. O0BEM 11apa U mionaab chepsl.

[TogoOubie Tena B mnpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Cedenus muInHApa (MapauiesibHO U NEPHEHAUKYIISPHO OCH), CEUCHUSI KOHYCa
(mapasienbHOE OCHOBAHMIO U IIPOXOJIAIIEE Yepe3 BEPIIMHY ), CEUCHUS Iapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoct U B npocTpaHcTBe. CII0XKEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHUE BEKTOpa Ha yucio. Pa3noxxeHue BeKTopa 1o TpéEM HEKOMILIAHAPHBIM
BektopaMm. IlpaBuno mapauienenunena. Pemienue 3amad, CBA3AHHBIX C
IIPUMEHEHUEM [paBUJl JECUCTBUM C BekropaMu. [IpsaMoyrosnbHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopnunatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropamMu. CKalsipHOE NPOU3BEIICHHE BEKTOPOB.



Brruncnenue yriioB Mexay ONpsMbIMM U IJIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIN
METOJI IPU PELIEHUHU T€OMETPUUECKUX 3a7a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepu3yrTCs:

I'pazxxnanckoe Bocnuranue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMHU 00YUYaIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha pPOCCHUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUMH,
NpOLEayp TpaXXKJaHCKOTO oOmiecTtBa (BBIOOpPHI, OMNPOCHI W Ip.), YMEHUEM
B3aUMOJICHCTBOBAaTh C COIMAJIbHBIMA HHCTUTYTaMU B COOTBETCTBHUM C WX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHPOBAHHOCTHIO POCCUICKON TPAXTAHCKON UIACHTHYHOCTH, YBOKCHHUSI K
MPOIILJIOMY U HAaCTOSIIIEMY POCCUHCKOM MaTeMaTHUKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTIKEHUH B JPYTHMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(OpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OATUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHHUI HayKHU U JEATEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 33]1a4, PEILICHUI, PACCYXKAECHHI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYE€CKUM aCTEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

DusuyecKoe BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTHYECKUE 3HAHUA B
HMHTEpecax 3/[0pOBOro U 0€30MacHOro 00pasza >KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3I0pOBbIO (3I0POBOE MHUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHITHI U
OTJIbIXa, peryligpHas pu3nuecKas akTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
pazimuuHbiM  chepaM  NpodECCHOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ MPUIOKEHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymieid mpodeccun W peaau30BBIBaTh COOCTBEHHBIC >KHM3HCHHBIC ILIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYeCKOMY OOpa3OBaHUIO W



caM000pa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 33/1a4 MaTEeMaTUYECKON HAITPABICHHOCTH.

JIKOJIOTHYECKOe BOCTIUTAHUE:

c(OPMHPOBAHHOCTBIO DSKOJOTUYECKON KYJIbTYpPhl, MOHUMAHUEM BIMSHUS
COIIMAIbHO-D)KOHOMHUYECKUX TPOILIECCOB HA COCTOSIHME MPUPOIAHONU M COIMATBHON
Cpelpl, OCO3HAaHMEM TJIO0ATBPHOIO  XapakTepa HSKOJOTHYECKUX MpodiieMm;
OpHCHTAllMECH Ha TPUMEHEHHUE MATeMAaTHYCCKUX 3HAHWUU I PEIICHUs 3aaad B
00J1aCTH OKpYXKaroIIei cpepl, INTAHUPOBAHUS TTOCTYITKOB U OIEHKH WX BO3MOYHBIX
MOCJIEICTBUM JJISI OKPYKAIOUIEH CPEIbI.

IleHHOCTH HAYYHOT'0 O3HAHMS

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKM U  OOUIECTBEHHOM MpaKTHKW, [MOHUMaHHUEM
MaTEMaTUYECKOM HayKH Kak cdepbl 4YeJOBEHYECKOM IesTENbHOCTU, ITaroB €€
pPa3BUTHS W 3HAYUMOCTH JUIS PA3BUTHS IUBUIIM3ALMU, OBJAJCHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KYJIbTypOH KaK CpEJCTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO M HCCIEI0BATENbCKYIO ACITEIbHOCTD
WUHJUBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MetanpenmMeTHble pe3yiIbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMera
«MaremaTuka XapaKTePU3yIOTCS OBIIaJICHHEM YHHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHbIMU
OelicmeUusMuU, YHUBEPCAIbHbIMU Pe2yTIIMUBHLIMU OCUCBUAMU.

1)  Vuusepcanvnuvie  nosmaeamenvmvie  Oeiicmeus,  obecneyusaom
Gopmuposanue 06Aa308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUxXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYXCarowe2o  Mupa;  npumeHeHue  J1o2U4ecKux,
uccne0osamenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueii).

Ba3oBble Jjoruueckue geicTBUA:

e BBIBIIATH U XapaKTEPU30BaTh CYIECTBEHHbIC MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHWNA MEXIYy MOHATHSAMHU; (POPMYyIHpPOBATH
OTIpeNIe]ICHUs]  TOHATHW, yCTaHABJIMBATh  CYIICCTBEHHBIM  TMPU3HAK
KJIacCU(UKaIlMK, OCHOBAHUS /JIsi OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
IPOBOMMOT0 aHAJIN3A,

e BOCIPUHUMATH, (POPMYIHPOBATH W  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTPUIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeurss B (akTax, MaHHBIX, HAOIIOJACHUSX W YTBEPKICHUSX;
npeaiaraTh KpUTEPUH JIJIS BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;



e JeJaTh BBIBOJBI C HCIIOIH30BAHWEM 3aKOHOB JIOTHKHU, NETyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTUH;

e TMPOBOJIUTH CaMOCTOSITEIILHO JT0Ka3aTelIbCTBA MaTEeMaTHIECKUX
YTBEPXKJICHU (TMpAMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO pelleHus y4eOHOU 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Haubojee MOAXOMANIMI ¢ Yy4EToM
CaMOCTOSATENIbHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIIOJB30BAaTh BONMPOCH KaK MCCJENOBATEILCKUN MHCTPYMEHT IO3HAHMS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOLIKME MPOTUBOpEUre, MpodIemMy,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOEe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE,

e TMPOBOJIUTH CaMOCTOSATEITLHO CIUTAaHWPOBAHHBIN AKCIICPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
o0beKTa, SBJICHUS, TIPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BbeKTaMU, SIBJICHUSIMU, TTPOLIECCAMU;

e CaMOCTOSITENBHO (OPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO0 HAOJIOJCHUS, HMCCIIEI0BaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUM;

e TMPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAKKE BBIJBUTATH
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndpopmaunmeii:

e BBIBIATH A€PUIUTHI HHPOPMAIIUH, TAHHBIX, HEOOXOJUMBIX ISl OTBETA HA
BOIIPOC U TS pEIICHUS 3a/1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  HMCTOYHWKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (HOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh WH(MOPMAIINIO, TIPEICTABIATH €€ B pa3IUYHBIX (HopMax,
WJLTIOCTPUPOBATH TpauuecK;

e OIICHUBATH HaE&KHOCTD uHpOpMaITuu o CaMOCTOSITEIILHO
c(hOpMyTUPOBAHHBIM KPUTEPUSIM.

2)  VHnueepcanvnuvle KomMMyHukamugHwvle Oelicméus, — 0becneuusaom

copmMuUpo8aHHOCmb COYUATLHBIX HABLIKOE 00YYAIOUUXCA.

Oo0wmenue:

e BOCIPUHUMATH U GOPMYIUPOBATH CY>KJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMH OOIIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSACHEHUS MO XOAY PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YJIbTaT;

B X0JI€¢ 00CYKJ€HUS 3a]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaEMOU TEMBI,
po0JIeMBbl, penraeMoi 3a/1auM, BbICKAa3bIBATh MJIEH, HAIICJICHHbIE HA MIOMCK
pELICHUs; COMNOCTABIIATh CBOU CYXICHHS C CYXICHUSAMHU JAPYTHX
YYAaCTHMKOB JUanora, oOHapy>KWBaTh Pa3IMuM€ W CXOJCTBO IO3HLIHIM; B
KOPPEKTHOU GopMe (HopMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKEHNUS,
IPEACTABIATh  PE3YJbTAThl  PEIICHHMs  3aJadd,  DKCICPUMEHTA,
UCCIIEJOBaHMSI, POEKTA; CAMOCTOSTENIbHO BbIOMPaTh (OpMaT BBICTYILIICHUS
C YU€TOM 3a]1a4 PE3EHTALMN U OCOOCHHOCTEN ayAUTOPHH.

CorpyaHuyectBo:

MIOHUMATh ¥ UCIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW U MHIUBUTY alTbHOU
paboOThl TpU pelIeHnH Y4YeOHBIX 3ajad; MPUHUMATh IeIb COBMECTHOM
NEeSATEIbHOCTH, IUIAHUPOBATh  OPTaHU3AIMIO COBMECTHOM  paboThI,
pacmpenenats BHUIbI paboOT, JOrOBapUBATHCS, OOCYXIaTh MPOIECC H
pe3yJbTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYIIIOBLIX popMmax paboThl (00CykaeHHS, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMBbI» W WHBIC); BBIMOJHATH CBOK YacTh pabOTHI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C IPYTUMHU WICHAMH KOMaH/IbI; OTICHIBATh
KauyeCcTBO CBOEro0 BKJIaga B OOMMA TPOAYKT TIO KPUTEPHSIM,
c(hOpMYyIIMPOBAHHBIM YUYACTHHKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmeus, obecneuusarom ¢oopmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranmu3anus:

COCTaBJIATH IUIaH, AJITOPUTM pPELICHU 3a/1a4M, BBIOUPATh CIIOCO0 peleHus
C YU4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOMI
uHpopmarum.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU II03HABATEIbHON pediekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJIA/IETh CIIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTara
peLIeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PEILICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JaHHBIX, HAJICHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa ILEId U YCIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJIUTh OMIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



IHPEJMETHBIE PE3YJ/IbTATDBI
10 KUIACC

OnepupoBarh NOHATUSIMU: TOUKA, IPsIMAs, TIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATUAMU: MMAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD IPIMBIX
U IIJIOCKOCTEH.

KnaccupuuupoBaTe B3aUMHOE pACIOJIOKEHHE NPAMBIX M IIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MNOHATHAMH: ABYTPAHHBIM YroJl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo IBYIpaHHOIO yTIiia; JUHEHHBIM yros JBYTPaHHOIO YIJIa; TpagyCHas Mmepa
JBYTPaHHOI'O yrJja.

OnepupoBaTb MOHATUSIMH: MHOTOTPAHHHUK, BBINYKJIBIH M  HEBBITYKJIbIH
MHOT'OTPaHHUK, JJIEMEHTBl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOI'PAHHHUK.

Pacrno3naBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpaMHla; MPU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupuuupoBare ~ MHOTOTpaHHUKM,  BblOMpass ~ OCHOBaHUS Ul
KiaccupuKauuy (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, TMpPABUIIbHBIC
MHOT'OTPAaHHUKU; MPSMBIE U HAKJIOHHBIE IPU3MBI, MTapajlIeICIUIIE bl ).

OnepupoBarh NOHATUAMU: CEKYIIAsl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBSCHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/ CIIE/I0B.

CtpouTh ceY€HHS MHOIOIPAHHMKOB METOJOM  CJIEOB,  BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEXKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

Pemarp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEJIMUYMH MO o0pa3nam Win
aNropuTMaM, NPUMEHSS W3BECTHBIE AHAIWTHYECKHE METOJIbl IpPU PELICHUH
CTaHAAPTHBIX MaTEMAaTHYECKUX 3aJa4 Ha BBIUMCIECHUE PACCTOSHHN MEXIY ABYMS
TOYKaMH, OT TOYKA JO TNPSIMOM, OT TOYKM [JO IUJIOCKOCTH, MEXKAY
CKPEILMBAIOIUMUCS TPSIMBIMHU.

Pemarp 3aaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYUH M0 00pa3lam Wiu
anropuTMaMm, NPUMEHSS HW3BECTHbIE AHAIUTHYECKHE METOJbl NpPU pPELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJlad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEILMBAOIIUMUCA MPSAMBIMHA, MEXIy MNPSAMONM M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMM, JIBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M IJIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
nupamuzia) c IpuMeHeHUueM (POpPMYIT; BEIUKUCISATH COOTHOLLIEHUS MEXTY IJIOIA MU
OBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOI'PAaHHUKOB.



OnepupoBarh MOHATHUSIMU: CUMMETpPUSI B MIPOCTPAHCTBE; ILIEHTP, OCh H
MJIOCKOCTh CHMMETPHH; IICHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HUHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpuMeHsaTh reoMeTprdeckue (PaKThI A1 pEIICHUS CTEPEOMETPUUECKHX 3a/1ad,
MPEANOJIArarIIX HECKOJIBKO IIaroB PEIIEHUs], €CJIN YCIOBUS IPUMEHEHUS 3aJaHbI
B SIBHOU (hopme.

[IpyuMeHATh OpOCTEHIIHE MPOrpaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI MIPH PEIIEHUHA CTEPEOMETPUUECKHUX 3a]1a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
KU3HU, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOJMy4YEHHbIE 3HAHUS HA IPAKTUKE: AHAIM3UPOBATh PEaIbHBIC
CUTyalluld W TMPUMEHATh HW3YyUYECHHBIC IOHSTHS B IIPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku C(OpMyIUpOBaHHON MpPOOJIEMbl, MOJETUPOBATh pPEAbHBIC
CUTyalluld Ha A3bIKE TE€OMETPUHU, UCCIENIOBaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM F€OMETPUUYECKUX TTOHSATUH U TEOpEM, amrmapara ajreopbl; pemarhb
IIPAKTUYECKUE 3a1a4U, CBA3aHHBIE C HAXO0XKICHUEM F€OMETPUUECKUX BEIUYNMH.

11 KIIACC

OnepupoBaTh TOHATHUSMU: I[HJIUHIPUYECKAsh IMOBEPXHOCTh, OOpa3yromme
UUJIUHAPUYECKON MOBEPXHOCTH;, [IWIMH]IP; KOHMYECKasi IOBEPXHOCTh, 00pa3yoIne
KOHHUYECKOU MTOBEPXHOCTH, KOHYC; cpeprueckasi HOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IWIMHAP, KOHYC, cepa u map).

OOBACHATD CITOCOOBI MOTYUYEHUS TEJ BPAILlCHHUS.

KiaccuduumpoBars B3auMHOE pacrosiokeHne chepbl U IITOCKOCTH.

OnepupoBarh NOHATHIMU: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTA, BhICOTA
CEerMeHTa; IIApOBOM CJION, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IAPOBOIO CIIOS;
IapOBOM CEKTOP.

Bbruucnsate  00BEMBI M IUIOIIAJM  IOBEPXHOCTEH TEA  BpALLEHUS,
r€OMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHATUSMU: MHOTOT'PaHHUK, BIMCAHHBIN B cepy U OMUCAHHBIHI
okoJ10 cdepsl; cepa, BMcaHHAST B MHOTOTPAHHUK WIIM TEJIO BpalCHUSI.

BBIUUCHATE COOTHOIIEHHMS MEXAY IUIOIAASIMU IOBEPXHOCTEH U 00BEMaMu
MOA0OHBIX TE.

N3o00paxkars u3ydaemble (QUTYpbl OT PYKM UM C NPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
Guryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJl BPAILCHHUS.



W3Bnekarb, MHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BpInOHATE  IEUCTBUSA  CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHO>KEHHSI BEKTOpa Ha YNCII0, OOBICHITh, KAKUMHU CBOMCTBAMHU OHH O0JIA1af0T.

[IprMeHATH MpaBUIIO MapajuIeenUuneaa.

OnepupoBarh NOHATUAMU: I€KapPTOBbI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJd MEXIY
BEKTOpPaMHU, CKaJSIPHOE IIPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTODBI.

HaxomuTte cyMMy BEKTOPOB U IPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJ MEXKILY
BEKTOPAMH, CKaJsIpHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHaTh reoMeTprueckue (PaKThl 1151 pEHICHUSI CTEPEOMETPUUYECKHX 3a/1ad,
IIPEAIIONIAraloIMX HECKOIBKO 1Iar0OB PELICHMS, €CJIM YCI0BUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

Pemars mpocreiimme reoMeTpuuecKue 3aaud Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemwlarp 3amaun Ha J0KA3aTelIbCTBO MATEMATUYECKUX OTHOLICHUM W
HaX0XJIeHHE FeOMETPUUECKUX BEJIMUYMH 10 00pa3iaM WiM alropuTMam, MpUuMeEHsis
M3BECTHBIE METO/IBI IIPU PELICHUH CTaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpuMeHATs mpoCTEHIIHE IPOrpaMMHBIE  CpPEACTBA UM DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a/1a4.

[IpuBoauTs NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPUPOLAE U
YKU3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJMyYEHHBbIE 3HAHUSA HA IPAKTUKE: AHAIM3UPOBATh PEalbHBIE
CUTyallUd U IPUMEHATb WU3YYEHHBIC IOHATHUSA B IIPOLIECCE IIOUCKA pELICHUs
MaTeMaTU4eckKu CHOPMYIMPOBAHHON MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $A3bIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCII0JIb30BAaHUEM F€OMETPUUYECKHUX MTOHATUN U TEOpEM, amrmapara ajireopbl; pemarhb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAXO0XKIECHUEM I€OMETPUUECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosuuvecTBO yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposbie)
KonTtpoabubie | IlpakTHueckue
n/n NporpamMMmbl Bcero o0pa3oBaTeJbHbIEC
padoTbI padoTbI
pecypcsl
1 BBenenue B crepeoMeTprio 10
) [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapauieIbHOCTB IPSIMBIX U INIOCKOCTEMN
3 [lepneHqUKyASIPHOCTD MPSAMBIX U 12
IJIOCKOCTEN
4 VYrisl MeXAy NPSMBIMU U IUIOCKOCTAMH 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHHUKOB 9 1
7 IloBTOpEHME: CEUeHMs, pACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (uudposBbie)
Ne ni/m Kontpoabnsie | IlpakTnueckue
NPOrpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
Tena BpaeHnus 12
OO6BbEMBI TEN 5 1
BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600MIICHNE, 7 |
cUcTeMaTu3anus 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosaunvecTBO 4acos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero H3yueHusi  o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypcsl

OCHOBHBIE TMOHSTHUS CTEPEOMETPHUU:
TOYKA, psiMasi, TNIOCKOCTbh,
npoctpancTBo. [IpaBuna n3o0pakeHus Ha
PUCYHKAX: U300pakeHHsI TUIOCKOCTEH,
napaieNIbHbIX IPSIMbIX (OTPE3KOB),
CepelIMHbI OTpe3Ka

[TonsiTus: mepeceKaronmecs MIOCKOCTH,
NepeceKaronrecs npsimasi U IoCKOCTh

Iousarus: MNEPCCCKAOIMECH IINIOCKOCTH,
NEPECCKAOIMUECA IMpaMasd U IMIO0CKOCTb

3HAKOMCTBO C MHOT'OTpaHHUKaMH,
n300pa’keHue MHOTOTPAaHHUKOB Ha
PHCYHKaX, Ha POCKIIMOHHBIX YepTexkax

HavanbHbie cBesieHus o Kyoe u
MUPaMUIE, UX Pa3BEPTKU U MOJEIIU.
CeueHust MHOTOIPaHHUKOB

HauanbHble cBefieHUs 0 KyOe u
MAPAMUE, UX Pa3BEPTKU U MOJEIIN.
CeueHust MHOTOIPaHHUKOB




[TougaTre 00 aKkCMOMATHYECKOM
MMOCTPOEHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUH U CIECACTBUS U3 HUX

[TousTHE 00 aKCHOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPHUHU U CIICACTBUS U3 HUX

[TonsiTrie 06 aKCHOMaTUYECKOM
IIOCTPOEHUHN CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHH U CIECACTBUS U3 HUX

10

[TousiTHE 00 AaKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTECPEOMETPHH U CIICACTBHUS M3 HUX

11

B3anMHOE pacnosiokeHUe NpsIMbIX B
IIPOCTPAHCTBE: NEPECEKaIOIINecs,
HapaJijiesIbHbIE U CKPEIIUBAIOIINECS
npsMble

12

[TapanaenbHOCTb NPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: MapaljiesIbHbIE PSMBbIE
B IIPOCTPAHCTBE; apaJIEIBHOCTD TPEX
HPSMBIX

13

[TapamienbHOCTE NPSIMBIX U INIOCKOCTEMN
B npoctpanctie: [lapamienbHOCTh
MPsIMOM M MJIOCKOCTHU

14

Vs ¢ COHaITpaBJICHHBIMH CTOPOHAMHA

15

VYrois MexXay NpsAIMBIMU B IIPOCTPAHCTBE

16

Yron Mex1y NpsAMBIMU B IPOCTPAHCTBE

17

[TapannenbHOCTh MIOCKOCTEM:
napasuiesIbHbIE TUIOCKOCTH




18

CpoiicTBa napasuieabHbIX MIIOCKOCTEN

[Ipocreiine npocTpaHCTBEHHBIE

19 (burypsl Ha MIOCKOCTH: TETPAdIP, KyO,
napasuiesenuIe,

20 [TocTpoenue ceuenumii

21 ITocTpoenue ceueHuit
KonTtponbHas pa6ota o teme "lIpsimbie

22 Y TJIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCTh IPSIMBIX U TUIOCKOCTEH"
IlepnieH UKy IAPHOCTH NPSMOU U

23 IJIOCKOCTH: IEPIEHANKYJIIPHbIE PSIMbIE
B [IPOCTPAHCTBE

24 [IpsiMble napajieabHbIE U
NEPIEHIUKYIISIPHBIE K INIOCKOCTH

)5 [IpsiMble mapasienbHble U
NEPIEeHIUKYIISIPHBIE K INIOCKOCTH

26 IIpu3Hak nepneHANKyISIPHOCTH IIPIMOI
U TUIOCKOCTH

7 [Ipr3Hak nepneHIUKyIIPHOCTH PSIMOIA
U TUIOCKOCTH

73 Teopema o0 psAMON NEPIEHIUKYIIIPHON
IUIOCKOCTH

29 Teopema o npsiMOii MEPHEHANKYISPHON
IUIOCKOCTH

30 Teopema o psAMON NEPIEHIUKYIIIPHON

IIJIOCKOCTH




31

[lepnenauKyIsp U HAKIOHHBIE:
pPacCTOSAHME OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT NMPSAMOM A0 IJIOCKOCTH

32

[leprnieHauKyIsIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 MIIOCKOCTH

33

[TeprieHAUKYISIp M HAKJIOHHBIE:
paccTostHue OT TOYKH JI0 IIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 IIIOCKOCTH

34

[lepnieHquKyIsp ¥ HAKIIOHHBIE!
paccTosiHue OT TOYKHU 10 IIOCKOCTH,
pPacCcTOssHUE OT MPSIMOM 10 IIIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YIOJl MEXKAY
IIPSIMOM U TNIOCKOCTBIO

36

JIByrpaHHbIN yroi, JUHEUHBIN YIoJl
JBYTPAaHHOTO yrIila

37

JIByrpaHHbIi yro, JUHEWHBIN YIoJl
JIBYT'PaHHOIO yIJIa

38

[lepneHqUKyASIPHOCTD MJIOCKOCTEHM:
MPU3HAK NEPHEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

39

IlepneHqUKyYIAPHOCTD INIOCKOCTEN:
IPU3HAK NMEPIEeHANKYISIPHOCTH JIBYX
IUIOCKOCTEN

40

IlepneHqUKyIIPHOCTD INIOCKOCTEN:
MpHU3HAK [EPIEHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o TpExX mepreHANKyIsIpax




42

Teopema 0 TpEX MepnEeHANKYISIPAX

43

Teopema o TpEX neprneHAUKYIIpaX

44

KonTponbHas pabota no temam
"IlepneHaUKyJISIPHOCTD IPSIMBIX U
wiockocTel" u "Y bl MeXIy NPSIMBIMU
U T1ocKocTsIMu"

45

ITousarue MHOTI'OI'paHHUKA, OCHOBHBIC
3JICMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOT'PaAHHUKH,; pa3BépTKa
MHOT'OrpaHHUKa

46

ITpusma: n-yrosnbHas Ipu3Ma; TpaHu U
OCHOBAaHUS IIPU3MBL; IIpsIMas U
HAKJIOHHAs MPU3Mbl; OOKOBas U MOJIHAS
MIOBEPXHOCTh IPU3MBI

47

[Tapannenenunen, NpsiMOYTOJbHBIN
napa’suiesenuIel ¥ ero CBoucTaa

48

ITupamuna: n-yroapHasi nMpaMuaa, TpaHu
¥ OCHOBaHUE NMUPaMUIbI; OOKOBas U
II0JIHASl IOBEPXHOCTh TUPAMHU/IBL;
MpaBUJIbHAS U yCEUEHHAs! MUPAMUIA

49

[IpaBuiibHBIE MHOTOTPAHHUKHU: TIOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA;
MpaBWIbHAs MPU3MA U [PABUIIbHAS
NApaMuza; paBUIbHas TPEyroJibHas
nMpamMuia ¥ IpaBWIbHBINA TETPAdIP; KyO

50

HpeI[CTaBJIeHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHUKAX: OKTaA3ap, JOACKAIAP U
HKOCasap.




CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MTPSMO,

51 IUIOCKOCTH. DJIEMEHTHl CHMMETPHH B 1
MUpaMuIax, napajienenunenax,
MIPaBUJIBHBIX MHOTOTPaHHHUKAX
Brrunciienue 3neMeHToB
52 MHOTOTPAaHHUKOB: p&é0pa, AUaroHau, 1
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM IPU3MBI, 1
IUIOINAb OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU MPSAMOUN MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH TIPABHIILHOU MTUPAMH/IBI, 1
TeopeMa O IO OOKOBOU
MOBEPXHOCTU YCEUEHHOM MUPAMHUIBI
55 KonTtponbhas paboTa o teme 1
"MHororpaHHuku"
56 [TonsiTrie 06 06bEME 1
57 O0BEM TUpaMUIBI 1
58 OO0BEM mupaMuIbl 1
59 OO0BEM nupamMuIbI 1
60 O0BEM TUpaMUTBI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TPU3MBI 1
63 O0BEM TIPU3MBI 1
64 KontponbHas padota o teme "OO0bEMBI 1

MHOTOTpaHHUKOB"




[ToBTOpenue, 06001IEHNE
65 cucreMmarusauus 3HaHui. [locrpoenue
CEYECHHMI B MHOTOI'PaHHUKE

[ToBTOpeHme, 0600IIEHNE
cucTeMaTHn3alusa 3HaHnil. Berancnenne
66 PACCTOSTHUN: MEXKY JIByMsI TOUKaMH, OT
TOYKH J0 MPSIMOM, OT TOUKH /10
IJIOCKOCTH, MEXK]Ty CKPEIIMBAIOILIUMHUCS

MpAMBIMHA

67 HtoroBas KoHTpoJIbHas paboTa

[ToBTOpenue, o6o01IeHNE
cucTeMaTh3alus 3HaHui. Berancienne
68 YIJIOB: MEX/y CKPEUIMBAOIIAMUCS
MIPSIMBIMH, MEXAY IIPSIMOH U
IMJIOCKOCTBIO, JIBYI'PAHHBIX YIJIOB, YI'JIOB

MCKAY MIIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10
[NPOITPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoJsbHsbie
padoThI

IIpakTH4eckune
padoTbI

Jara
U3ydeHmust

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTejibHbIE

pecypcsl

Cdepa u map: neHTp, paauyc, 1uaMerp;
IUIOIA/b MOBEPXHOCTU CHEPHI

B3anMHoe pacrionoxxeHue cepbl u
IUIOCKOCTH; KacaTelIbHasl INIOCKOCTh K

cdepe; omanb chepol

N3o6paxkenue cdepsl, mapa Ha
mockoct. CeueHus 1mapa

HI/IJII/IHI[pI/I'-ICCKaSI IMOBEPXHOCTD,
o0pa3yromie MUINHAPUISCKON
MOBEPXHOCTH, OCh LIMJIMHAPUICCKOH
MIOBEPXHOCTH

Hunuuap: ocHoOBaHMS ¥ OOKOBast
MOBEPXHOCTh, 00Pa3yIoIIasi U OCh;
IJIOIIAas OOKOBOI U IOJTHOM
MOBEPXHOCTHU

N3o0paxenune muinHApa HA TUIOCKOCTH.
Pa3zeéprka unnunapa. Ceuenus
UUIMHAPA (TIOCKOCTBIO, apalieIbHOU
WIH NIEPIEeHIUKYIISIPHON OcH
TUATUHAPA)

Konnyeckas noBepXHOCTB,
o0pas3yrole KOHHYeCKOM




IIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKON MTOBEPXHOCTU

Konyc: ocHoBaHue 1 BeplInHa,
oOpasyrorias ¥ 0Ch; IIOMIAIb OOKOBOM
Y TIOJTHOM TOBEPXHOCTHU

VY ceuéHHbIi KOHYC: 00pa3yonue u
BBICOTA; OCHOBAHMUS M OOKOBas
HIOBEPXHOCTh

10

N300paxxeHne KoHyca Ha MJIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MII0CKOCTHIO, apasIebHOM
OCHOBAHHUIO, U INIOCKOCTHIO,
POXOJSIIEH Yepe3 BEPIINHY)

11

Kom6unamus ten BpaiieHus u
MHOT'OI'DAaHHUKOB

12

MHoOrorpaHHuK, ONMUCAHHBIN OKOJIO
chepsr; chepa, BnucaHHas B
MHOI'OTpaHHUK WJIA B TCJIO BpalllCHUA

13

TTonsatue 00 00béMe. OCHOBHEIE
CBOIicTBa 00BEMOB TN

14

O06BEM uIMHApa, KOHYyCa

15

O06BéM mapa u miomags cheps

16

[TogoOHBIE TENa B MPOCTPAHCTBE.
COOTHOIICHUST MEXTY TUIOIIAISIMH
MOBEPXHOCTEH, 00BEMAMU ITOTOOHBIX
Te

17

KoHnTponbHas padoTa o Temam "Tema
BpamieHus" u "O0beMbl Ten"




BekTop Ha mI0cKOCTH U B

18 IIPOCTPAHCTBE

19 CrnoxeHue 1 BBIYMTAHUE BEKTOPOB

20 YMHOKEHHE BEKTOPA HA YKCIIO
PasnosxeHne BexTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopaMm. IIpasuiio
napajJiesienumnea
Pemenne 3amay, CBI3aHHBIX C

22 IIPUMEHEHUEM IIPaBUIl ACHCTBUH C
BEKTOPAMH
[TpsMoyrosbHas cucteMa KOOpJAUHAT B

23 npocTtpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocrenmue 3anauu B KOOpAUHATAX

24 VYron mexay Bektopamu. CkansipHoe
NPOM3BECHNE BEKTOPOB

25 Boruncnenue yrioB Mex1y NpsMbIMHU U
IUIOCKOCTSIMU

2% KoopanHaTHO-BEKTOPHBII METOA ITPU
pEeLIeHUH T€OMETPUUECKUX 3a]au
KonTponbhas pabora o teme

27 "BeKkTophl 1 KOOPAMHATHI B
npocTpaHcTae”
[ToBTOpeHme, 0600IIEHNE 1

78 cuctemaTtusanus 3HaHuil. OCHOBHbIE
¢Gurypsl, pakTsl, TEOpEMBI Kypca
IUITAHUMETPHUH

29 [ToBTOpEeHME, 0000IIEHNE 1

CHUCTEMaTHU3al A 3HaHui. OCHOBHEIC




burypsl, pakTel, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOopenue, o6o01IICHNE U

30 cUCTeEMaTHU3alys 3HaHui. 3agaun 1
TUTAHUMETPHH U METOJIbI X PEIICHHS
[ToBTopenue, 06o01IICHNE U

31 cucTeMaTH3alusA 3HaHUi. 3agauu 1
TUTAHUMETPUH U METOJIbI UX PeLICHUS
[ToBTOpenue, 0600mEeHNE 1

1 cucreMaTtu3anys 3HaHuil. OCHOBHBIE 1
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEpEeOMETPUHN

33 Wrorosas koHTpoJsibHAsA paboTa 1

34 [ToBTOpeHue, 06001IeHNE U !
cUCTeMaTH3alMs 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 14

[NPOIT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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